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MINUTE ANATOMY OF THE PERITONEUM 
| the peritoneum was be- 


lieved to be an immense closed sac, 
but the researches of von Reckling- 
hausen on the rabbit, and Schweigger- 
Seidel, Dogiel,and others on thefrog, apparently 
proved that this was incorrect; they believed 
they discovered a connection between the peri- 
toneal cavity and the sub-peritoneal tissues 
through minute openings in the endothelium 
called stomata. These were presumed to be 
the openings or mouths of the sub-peritoneal 
lymphatics (making the peritoneum a part of 
the lymphatic system), and were believed to 
be guarded by the surrounding endothelial 
cells, usually pictured as somewhat differen- 
tiated from their neighboring cells, which, 
by their property of contractility, opened or 
closed the stomata as the needs of the organism 
dir-:ted. Bodies twice the size of red cor- 
puscles were thought to be capable of passing 
‘through these openings, gaining immediate 
access to the lymphatics. In addition to these, 
smaller openings called stigmata were de- 
scribed, which were variously interpreted as 
artefacts due to stretching or shrinking of the 
cells, caused by the action of reagents, as pre- 
cipitated stains, or as openings left by the 
passage of leukocytes; but this writer believes 
an absolutely normal peritoneal endothelium 
would show no stigmata. 
Stomata are described in most text-books 
of histology; they are very admirably pictured, 
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though in a most diagrammatic manner. In 
fact, most of the descriptions have been rather 
vague, as compared with the pictures, and it 
seems the whole subject is more or less a tra- 
dition handed down through the various edi- 
tions of text-books. One dislikes, however, 
to dismiss a basis so simple and clear for the 
explanation of the phenomena of absorption. 

More recently Kolossow, Muscatello, Mac- 
Callum, and others have denied the existence 
of stomata. According to these writers the 
peritoneal endothelium is an unbroken layer 
of cells having no direct communication with 
the sub-peritoneal lymphatics. From these 
writings, and particularly the recent admirable 
and precise descriptions by MacCallum, the 
following may be accepted safely. 

On the pleural surface may be seen, among 
the more or less parallel connective tissue 
bundles, large blood-vessels, nerves, and lym- 
phatic trunks, which frequently appear as 
clear canals branching about over the surface, 
with especially large channels in the periphery. 
From these larger peripheral canals efferent 
trunks emerge, some passing to the anterior 
mediastinum and its glands, and others back- 
ward through the diaphragm emptying into the 
abdominal lymphatic trunks. An abundant 
network is formed on the pleural surface with 
peculiar filmy waves. Penetrating the mus- 
culature and tendinous tissue of the diaphragm 
are short trunks, establishing a communication 
with the lymphatics on the peritoneal surface, 


+ 
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which are arranged more or less definitely 
in two layers; a radial arrangement of larger 
vessels and a parallel one of the smaller more 
intimately anastomosing superficial vessels. 
The two are, however, intimately connected. 
The smaller parallel canals are somewhat 
beaded or bulged along their course. Valves 
were not determined. In the peculiar inter- 
lacing of the connective tissue bundles, be- 
tween which the parallel lymphatics run, 
lozenge-shaped spaces are frequently left, the 
seat of the aforementioned bulgings in the 
lymphatics. Here they lie separated from the 
peritoneal cavity by an extraordinarily thin 
layer of tissue (a delicate basement membrane 
between the two endothelial layers), a most 
favorable entrance point for substances from 
the peritoneum, undoubtedly an especial adap- 
tation. The endothelial lining, however, is 
everywhere continuous, no openings of any 
kind being visible or demonstrable. This base- 
ment membrane was shown to consist of a 
very delicate network of fibrils, in which elastic 
tissue was abundant, and was imperforate 
and homogeneous except in the diaphragmatic 
zone where there were minute perforations or 
imperfections, a condition which forces us to 
the conclusion that this is the ideal place for 
absorption of granular material. Some writers 
describe pits or diverticula in the diaphragm- 
atic zone of the peritoneum into which par- 
ticles readily “fall,” to be absorbed later. 

From an embryological standpoint, too, we 
must assume that there are no stomata, for the 
lymphatics develop from a finger-like pro- 
jection or bud of the endothelium of the sub- 
clavian veins, and have no connection with 
the primitive body cavity or celom. The lym- 
phatics embryologically are, then, modified 
veins, and we may state that the peritoneum 
is not a part of the lymphatic system. 


PHYSIOLOGY 
Wegner calculated that the peritoneum has 
an area of 17,182 square inches, approximately 
the same as the skin (17,502). However, the 


importance of the peritoneum lies not so much 
in its great surface as in its tremendous absorp- 
tive power, which is almost beyond belief, 
and can be best appreciated by referring to one 
One hour after injecting 


of his experiments. 
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870 c.c.m. of blood serum into the peritoneal 
cavity of a dog weighing 13,400 grammes, 
170 c.c.m. had been absorbed, equivalent to 
1.3 per cent of body weight. In rabbits, and 
sometimes in dogs, this was even more marked, 
the percentage of fluid absorbed varying from 
3.3 per cent to 8 per cent of the body weight. 

The paths of absorption have been the sub- 
ject of much experimental work and subse- 
quent discussion by the investigators, with 
rather inconclusive results, but it seems gen- 
erally accepted that both the lymphatics and 
the blood-vessels are concerned in the absorp- 
tion of fluids and soluble substances, while 
solid particles (lampblack, foreign animal 
cells, and bacteria) are absorbed through the 
lymphatics, almost, if not quite, exclusively. 

The most active portions of the peritoneum, 
as far as absorption is concerned, are the dia- 
phragmatic and omental areas, with perhaps 
much the greater share of the work falling to 
the diaphragm. 

H. D. Durham found bacteria in the lymph 
glands of the anterior mediastinum six minutes 
after injection of septic material into the peri- 
toneum. Buxton and Torrey found inert 
particles in the spleen and liver as early as 
fifteen minutes after injection, in at first small 
numbers it is true, yet sufficient to be discov- 
ered with great uniformity and in from two 
to four hours in great numbers. In a sub- 
sequent paper Buxton reports that the typhoid 
bacillus was injected into the peritoneal cavity 
in the “dose of one-half of an agar culture,” 
“the number of bacilli was of the order of four 
thousand millions.” In rabbits which were 
killed at once after the injection, four of seven 
were found to contain organs swarming with 
typhoid bacilli. Since only ten minutes had 
elapsed from the time of injection of the sus- 
pended bacilli until the animals were bled to 
death, the result in rapidity of absorption was 
astounding. 

What are the paths taken by the morpho- 
logical elements? Durham found the medi- 
astinal lymphatics turgid with blood soon after 
the beginning of peritoneal injections. In 
five to fifteen minutes after the injection of 
lampblack, Buxton and Torrey found the 
lymphatics in the anterior mediastinum repre- 
sented by black lines, while the glands were 


also colored, the particles lying for the most 
part free in the afferent lymphatics and the 
peripheral sinuses of the glands. Typhoid 
bacilli, on the other hand, were found mostly 
in the macrophages,’ a very few in the neu- 
trophilic leukocytes (which were not as abun- 
dant as it is generally supposed that they are), 
and still others free, i. e., 
same locations as the lampblack particles. 
Evidently, then, these solid particles had entered 
the glands by way of the siciiimnaia lym- 
phatics. 


PHYSIOLOGY OF THE DIAPHRAGM 


We come now to the consideration of the 
physiological bearing of the diaphragm, the 
anatomy of which has been discussed. While 
physiologists are not agreed as to the presence 
or absence of stomata, experiments, especially 
those of Buxton and Torrey, have shown the 


diaphragm is penetrated by inert particles and 


to a small degree by bacilli (typhoid, anthrax, 
etc.), and even by such large bodies as chicken 
corpuscles, without the aid of macrophages 
or leukocytes. So rapid is this that we hesi- 
tate to abandon the idea of entrance through 
some preformed openings like stomata. 

Muscatello suggests that leukocytes in pass- 
ing through the endothelium (perhaps with 
the vanguard of the invading particles or 
bacilli) leave a minute opening through which 
there is an immediate rush of free particles 
(whose motive power probably depends upon 
the lymphatic currents induced by the move- 
ments of the diaphragm). An analogous con- 
dition is known in the rush of red corpuscles 
through the walls of a blood-vessel after their 
penetration by a leukocyte. 

MacCallum thinks that the neutrophilic 
leukocytes are most active in transporting 
inert particles through the diaphragm; his 
drawings show these corpuscles busily engaged 
entering the lacune, passing between and 
under the endothelial cells, some being pic- 
tured within the lacune, differing therein 
radically from Buxton and Torrey. The 
endothelial cells of the peritoneum, and even 
the underlying connective tissue cells, may 
become phagocytic in their properties, and 

1A term first used by Metchnikoff to describe a cell derived from 


the endothelial cells of the great omentum and other situations. La 
Theorie des Alexocytes, Ann. de l'Institut Pasteur, 1893, vii. 
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finally the lymphatic endothelia may be loaded 
with particles, undoubtedly additional adap- 
tations to the end that rapid absorption may be 
effected. 

The mechanism of the diaphragm, by which 
the lymphatic spaces are compressed when 
it is contracted and conversely widened when 
it is relaxed, represents in the main the prin- 
ciple of a pump. While MacCallum proved 
that this was not absolutely essential to absorp- 
tion, he showed very conclusively, by elimi- 
nating phagocytosis of any and all cells by 
various means, that this action alone was 
sufficient to determine a certain degree of 
absorption, even in a dog four days dead. 

The constancy of the action of the diaphragm 
is another element to consider; like the heart, 
it is in action day and night, thus greatly aug- 
menting its functional powers, that absorption 
may be accomplished. 

In microscopical sections he found the free 
particles between and within the cells of the 
roofs of the lacune, a picture differing very 
little from von Recklinghausen’s original one. 
However all this may be, the diaphragm is so 
constructed as to permit of ready passage of 
inert particles and, in varying degree, bacteria. 

The omentum is also concerned very mildly 
in the initial rush of free particles, as shown by 
Buxton and Torrey. Sections of the omen- 
tum made within an hour show the afferent 
lymphatic plexuses filled with free granules 
which are taken up by the macrophages within 
two to three hours. 

Peritoneal absorption depends upon several 
factors: 

1. Pressure of the abdominal muscles, ton- 
icity, and respiratory contraction. 

2. Rhythmic pump-like action of the dia- 
phragm; by virtue of its constant contraction 
and relaxation, fluid and particles are aspir- 


‘ated from the peritoneum and forced onward. 


3. Peristaltic activity: Under the influence 
of gravity all fluids tend to accumulate in the 
pelvis. Peristalsis has, among other func- 
tions, that of distributing the fluids evenly and 
preventing their accumulation at the lowest 
point in the pelvis. 

4. Vitality of the peritoneal endothelium. 
Peritoneal absorption cannot depend entirely 
upon osmosis as Wegner believed. Sy. its 


: 
: 
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Factors hindering absorption are: 

1. Subperitoneal infiltration, lymphatic “ cof- 
fer-damming.” 

2. Venous engorgement. 

3. Diminished peristalsis, i. e., in inflamma- 
tions of peritoneum the fluids gravitate to the 
pelvis, because of the intestinal paresis. 

4. Diminished or shallow respiration in 
lessening the diaphragmatic movement, an- 
other feature in the symptoms of peritoneal 
infection. 

5. Lowered abdominal temperature. The 
muscular and nervous elements concerned in 
absorption are less irritable if the temperature 
be lowered by the local application of cold; 
peristalsis is then less active and the tendency 
for the fluid to gravitate again favored. 

6. Drying of the peritoneal endothelium, 
e. g., by exposure during an operation. 

7. Lowered intra-abdominal pressure, as 
after a laparotomy. 

8. Certain positions of the body which favor 
gravitation toward the pelvis. 

Factors favoring absorption: 

1. Abrasion or exfoliation of the endothe- 
lium will, under certain circumstances, favor 
absorption; it is also to be borne in mind that 
the phagocytic action of the peritoneal endo- 
thelium is thus destroyed. 

2. Tearing of adhesions of the peritoneum, 
exposing the underlying vessels, increases the 
possibility of absorption through the blood 
stream. 

3. An acceptable material, e. g., physiologic 
salt solution, certain bacteria, ptomaines, etc. 


4. Pressure and continued contact; pus 
under pressure is readily absorbed. 
5. Vasomotor paresis; toxic absorption 


paralyzes the vasomotor center and a “vicious 
circle is established.” 

Protections against injection: 

1. Peritoneal fluid. There can be no doubt 
that this fluid, small in amount though it is, 
has great bactericidal properties; it is increased 
greatly, both in quantity and in bactericidal 
potency, even very early in peritoneal infec- 
tions. 

2. Plastic powers of the peritoneum. The 
irritation of foreign bodies produces a local 
peritoneal exudate with deposition of fibrin, 
thus encapsulating the foreign body and ren- 
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dering it harmlessly held on the surface until 
it can be englobed by the macrophages or 
neutrophilic leukocytes. It may be said that 
fibrin has the same réle in the peritoneal cavity 
that the Board of Health plays in endeavoring 
to isolate an infection and protect the com- 
munity. Pus in the peritoneum, from a 
clinical view-point, may be classified as, a, de- 
fensive; b, neutral; c, destructive. Buxton, in 
several elaborately planned experiments, has 
thrown much light on the subject of absorption. 
One series of experiments applies in particular. 
Seven rabbits were given an intraperitoneal 
injection of very moderately virulent typhoid 
bacilli in suspension in dose “of the order of 
4,000 millions,’ and were killed at once, 
scarcely ten minutes elapsing from the time of 
injection until the circulation had ceased, as 
a result of bleeding the animal to death. Four 
of these were shown by plating methods to 
contain in the peritoneal cavity from 1,200 to 
2,500 millions of organisms, and the organs 
(liver, spleen, bone marrow, etc.) to be liter- 
ally swarming with them. The other three 
had in the peritoneal cavity from 1,000 to 350,- 
cco individual organisms with just fifty-two 
colonies in the plates from the organs and 
blood. “Everything in the three cases points 
to a sudden, one might say explosive destruc- 
tion, which must almost certainly be due to the 
bactericidal action of the body fluids and not 
to the comparatively slow process of phagocy- 
tosis.” It must be stated that it has been 
shown repeatedly that there is an initial leuko- 
penia in the peritoneal fluid which lasts from 
one to three hours after foreign material enters 
the cavity, and, while the interpretation of this 
phenomenon varies greatly, we have in it 
another justification for the belief above quoted. 
This explosive destruction was real, for a micro- 
scopical examination of the omentum showed 
no organisms on its surface. 

. This corresponds to the destruction of 
bacilli in vitro by the body fluids, so often car- 
ried out experimentally. 

If, one hour after the peritoneal cavity has 
been injected with lampblack, it be gently 
washed under the tap, the diaphragm and the 
omentum are found to remain black, all other 
areas leaving a clean peritoneal surface. If 
the omentum be examined under the micro- 
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scope the particles of lampblack, or if typhoid 
bacilli have been injected, the organisms will 
be found scattered over its surface in a pecul- 
iar net-like distribution, which is proven by 
Weigert’s stain, to be due to an enmeshing net- 
work of fibrin in which the particles have be- 
come ‘entangled. Later, in one-half hour for 
typhoid bacilli, and almost immediately for 
lampblack (by which this subject is most 
easily studied) one finds the particles englobed 
in the cells of the peritoneal fluid (macrophages) 
which are present even before the leukocy- 
tosis of the first to the third or fourth hours, 
indeed they are stuffed so full that one can 
scarcely see the cytoplasm. Apparently the 
particles have been held upon the omental sur- 
face where the phagocytes can more readily 
devour them, being less elusive there than in a 
free fluid; besides, it is well known that pha- 
gocytes are more busily engaged in their police- 
man-like duties if they are upon a surface over 
which they can crawl. 

Another work along this line is that of Dud- 
geon and Ross. In an experimental peritoni- 
tis due to the B. zrogenes capsulatus, the peri- 
toneal fluid was found to contain go.2 per cent 
of polynuclear finely granular leukocytes, 
none oj which was phagocytic, while in the 
great omentum there were 99.6 per cent of the 
same cells, every cell containing micro-organ- 
isms. (It is to be noted that these writers 
differ from Buxton in their results, showing 
the finely granular cell to be the more impor- 
tant phagocytes. The difference may depend 
somewhat upon the variety of micro-organism 
. used in the experiment. It will be remembered 
that MacCallum also differed from Buxton.) 

3. Phagocytosis in the peritoneal cavity. 
The initial leukopenia, after injections into 
the peritoneal cavity, has already been spoken 
of. But even early Buxton found a certain 
number of macrophages to contain particles 
and bacteria. In two or three hours the poly- 
nuclear neutrophilic leukocytes arrive in large 
numbers, and take up the particles with great 
avidity. In twenty-four hours the macro- 
phages arrive in large numbers and englobe 
the “microphages”’ (leukocytes) and possibly, 
also, free particles. 

4. Phagocytosis on the omentum. This has 
already been mentioned, but in addition another 


phenomenon has been observed. The omentum 
of young rabbits contains numerous dull, whitish 
opaque spots, some of which contain capillary 
tufts, others do not; in the full grown rabbit all 
are supplied with capillaries. Under the high 
power objective one sees, in the former spots, 
cells with branching processes resembling con- 
nective tissue cells, while apparently on the sur- 
face are a few large, round, mononuclear cells. 
Intermediate forms are present and one gains 
the impression that the latter are becoming 
metamorphosed into the former, at the same 
time penetrating more deeply into the omentum. 

In grown rabbits these cells are found to 
have become more elongated and to have 
arranged themselves along the capillaries. 
Many contain granules, probably representing 
disintegrated leukocytes; Buxton and Torrey 
called these “trailers.” They found them 
previously described by Ranvier as “clasmat- 
ocytes.” These take active and early part 
in the phagocytosis of lampblack, chicken cor- 
puscles, and typhoid bacilli. 

Whether these are metamorphosed macro- 
phages or phagocytic connective tissue cells is 
of no importance from our standpoint. 

5. Phagocytosis in the lymphatic nodes. 
As soon as the particles reach the inner and 
efferent sinuses of the lymph nodes, they are 
englobed by the macrophages; the polymor- 
phonuclear leukocytes apparently take little 
part. 

With typhoid bacilli the same is true except 
that they are attacked earlier, i.e, in the affer- 
ent sinuses. 

There seems to be a selective action among 
the phagocytes as to which, the macro- or the 
microphages, are to attack the invaders. If 
staphylococci be injected the microphages are 
much more actively engaged than in typhoid 
bacilli injections, though their chief opponent 
is still the macrophage. 

In four to five hours degeneration in the 
bacilli (practically all intracellular) is evident. 

6. Phagocytosis and bacteriolysis in the or- 
gans. After injection of typhoid bacilli, Buxton 
found that theliver is earliest and most exten- 
sively concerned in the localization of the or- 
ganisms, next to it the spleen and bone mar- 
row. The power of explosive destructions in 
the peritoneal fluid varies greatly in the different 
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animals, so, too, does the destruction in the 
organs vary. During the first two or three 
hours the bacilli decrease very rapidly in num- 
bers. This is probably due more or less to 
the bactericidal action of the body fluids, and, 
as this power becomes exhausted, the slower 
process of phagocytosis continues the defen- 
sive measures. The findings are entirely in 
accord with this statement. During the first 
two hours the organisms decrease rapidly, then 
during the next three or four hours they in- 
crease rapidly, probably by both multiplica- 
tion and arrival of new invaders. From this 
time on a gradual decrease takes place until 
all have disappeared. Of course, it is entirely 
possible that this secondary destruction is due 
to a recovery of the bactericidal powers of the 
body fluids. There is experimental support 
of this. This has great practical significance, 
as it shows that, if we can tide the patient 
over the initial lethal dose, the resistance is 
so enormously increased that recovery is the 
rule, even though secondary infections occur 
as indicated in the analysis of our cases. Bail 
found that bacteria are less actively destroyed 
in serum plus organ cells, work which Buxton 
has confirmed. Hoke made experiments with 
similar results, concluding that the organ cells 
absorbed the complement, thus depriving the 
serum of its bacteriologic powers. 

It may be well to review, in a general way, 
Buxton and Torrey’s work: 

1. There is a rapid extracellular bacterioly- 
sis in the peritoneum immediately after injec- 
tion of bacteria. It may be explosive or take 
from one to two hours. 

2. After this has expended its force the pro- 
cess of destruction continues more slowly by 
phagocytosis. 

3. There is no reason to believe that the 
destruction in the organs is more important 
than that in the peritoneum, in fact, the con- 
trary is probably truer. 

4. Phagocytosis in the tissues is most active 
in the anterior mediastinal lymph-nodes. 


PATHOGENESIS 


We have long recognized three forms of 
peritonitis — chemical, mechanical, and bac- 
terial. Tavel and Lanz first introduced the 
term “chemical” peritonitis, applying it to 
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cases in which they failed to find micro-organ- 
isms (or only the staphylococcus albus — which 
they chose to consider a contamination) in 
the peritoneal exudate, sometimes even in 
very septic cases. The error may lie in this, 
that their cultures were probably made from 
the fluid only. Recent researches of Gruber 
and Durham, Buxton, Dudgeon and Sargent, 
and others have showmr that a very short time 
after injection of organisms into the cavity the 
fluid may be sterile, while the surface of the 
omentum, the intestines, and possibly the dia- 
phragm, hold the micro-organisms on a thin 
coating of fibrin, or the organisms may be 
destroyed “explosively.” It seems, then, that 
clinically the term “chemical” peritonitis is 
of diminishing importance, and recent enun- 
ciations are more and more emphatic on this 
subject. “The practical outcome of the bac- 
terial origin of peritonitis is shown by the 
mental attitude which is gradually abolishing 
the term ‘acute peritonitis’ in favor of the 
more rational one of ‘acute peritoneal infec- 
tion.’ 

Durham, twelve years ago, stated that 
“pieces of omentum will sometimes show both 
microscopically and in culture that microbes 
are present whilst the fluid of the peritoneum 
is sterile. .... These facts make one chary 


-of accepting the ‘chemical (aseptic)’ peritonitis 


of Tavel and Lanz.” 

However, we know that the rupture of ovar- 
ian cysts, the contents of which are sterile, 
are capable of producing a peritonitis; the 
application of foreign chemicals (tr. iodine, 
turpentine, formalin, croton oil, bacterial- 
toxins) or the escape of body chemicals from a 
neighboring organ (trypsin, bile, urine) may 
produce, pathologically at least, .a typical 
peritonitis. It is our opinion that the term 
“chemical peritonitis” should be retained, if 
only to apply to the form produced experi- 
mentally or therapeutically to prepare the peri- 
toneum to resist later infection or exposure to 
infection, as we frequently prepare the synovia 
preceding operations on the knee-joint and for 
the form experimentally produced by nuclein, 
oils, and aleuronat to be spoken of later. If the 


peritoneum be exposed to chemical irritants 
the superficial layer of cells, i. e., the endo- 
thelium, is destroyed and inflammatory mani- 
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festations appear, as hyperemia, proliferation 
and roughening of the endothelia, diapedesis 
of leukocytes, and the formation of a serous or 
fibrinous exudate, occasionally leaving per- 
manent adhesions. This form of peritonitis, 
as an inflammation, is never fatal, but it seems 
to us that the existence of chemical peritonitis 
is definitely settled. Dudgeon and Sargent 
look upon all inflammatory reactions as due 
to an organism, and in such cases as we have 
described, as due to the white staphylococcus. 
However, we must have a name for it, and even 
at that we are not so sure that the injection of 
nuclein, fat, adrenalin, mercury, turpentine, 
etc., determines the appearance of staphylo- 
cocci. In our experiments on the knee-joint 
we found no organisms. The peritonitis due 
to hemorrhage (ectopic gestation, etc.) is not 
an aseptic peritonitis. In every case (save 
one operated two hours after injury) Dudgeon 
and Sargent found the white staphylococcus. 
It is to the action of this organism that the 
limiting adhesions are due. 

The presence of solid particles in the peri- 
toneum is, in itself, not sufficient to produce 
a peritonitis; the phenomena due to irritation 
may be present, it is true, but pathologically 
there are essential differences. The twisting 
of the pedicle of a tumor, the presence of a 
sponge irritating the peritoneum, with the con- 
sequent reddening and exudation, are the 
nearest approaches we have to a mechanical 
peritonitis. These, we believe, prepare the 
way for bacteria to enter the peritoneum or 
produce sufficient injury to enable them to 
gain a foothold after entrance. ‘The associa- 
tion of solid particles with bacteria forms a 
predisposing element of very great importance, 
leading sometimes to vicious infections. Koch- 
er described a condition of “implantation in- 
fection” in which solid particles are present; 
in these the degree of sepsis is far greater than 
otherwise. Spores of tetanus bacilli injected 
under the skin of animals without injury to 
the subcutaneous tissues, or the presence of 
other bodies or irritating suspension media, 
are destroyed and the animals remain in good 
health. If, however, foreign bodies be intro- 
duced with them a typical tetanus develops. 
We found, in our experiments, that many 
micro-organisms injected into joints without 
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foreign bodies produce no inflammatory reac- 
tion, while the same culture injected with 
foreign bodies produces virulent synovitis. 
It is for this reason that our 4th-of-July injur- 
ies are so dangerous —the wadding of the 
blank cartridges is the counterpart to experi- 
mental foreign bodies. 

This brings us to the question whether it 
would not be better to dispense with mechanical 
irritation in surgery. Are the silk ligatures, 
and others of non-animal material, factors 
predisposing to infection? It seems to us, ac- 
cording to the above experimental results, that 
catgut is the ideal material. It is an animal 
tissue, easily penetrated by animal secretions 
and leukocytes, and consequently acts less as 
a foreign body than some of our other suture 
materials. 

The introduction or penetration of bacteria 
into the peritoneal cavity is not sufficient to 
produce peritonitis if that membrane be 
healthy and free from foreign bodies. 

We are all well aware to-day that few, if any, 
laparotomies are conducted without the intro- 
duction of some bacteria into the peritoneal 
cavity, even under the most thorough aseptic 
precautions. If, however, the peritoneum be 
previously or concomitantly injured (chemi- 
cally or mechanically, and certain operative 
procedures are such) infection readily takes 
place. This was shown by Walthard, who 
injected into the peritoneal cavity of rabbits, 
which had been operated upon to produce a 
field for the growth by injury in manipulations 
and drying incident to the operation (a point 
this writer emphasizes), and produced peritoni- 
tis in every case, while controls, even when 
larger doses were injected, failed to produce 
peritonitis. 

Why is this? It would seem that the healthy 
peritoneum can absorb and destroy certain 
quantities of bacteria without harm to the host. 
This is well exemplified in the adhesions one 
finds about an old healed gastric ulcer, around 
old appendiceal inflammations, pus tubes, etc. 
Indeed, here bacterial escape through diseased 
tissues has had a decidedly beneficial effect in 
producing encapsulating adhesions. With over- 
whelming doses of bacteria from cultures there 
are also their metabolic products (toxins) 
which, as already mentioned, excite a chemical 
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peritonitis, destroy the endothelium, giving the 
bacteria an opportunity to multiply and to be- 
come absorbed,— and a peritonitis is the result. 
In some cases the animal dies even before the 
bacteria find time to multiply, as was shown by 
Buxton in experiments already cited, in which 
the bacilli were destroyed explosively, and yet 
the animal died, probably being overwhelmed 
by the endotoxins thus liberated. 

In peritonitis without perforation of hollow 
viscera we assume that the peritoneum is in 
some way injured or rendered susceptible, and 
that bacteria reach it either by continuity or by 
migrating from hollow viscera. An example 
of this is puerperal peritonitis in which there 
is in the order given an endometritis, say strep- 
tococcic, then a metritis, and finally a perime- 
tritis or localized sub-peritoneal cellulitis, from 
which it is only another step to a universal 
peritonitis by spreading. Sub-peritoneal in- 
fections are more dangerous than peritoneal 
infections: First, because the cellular tissue 
has more rapid absorption and offers less 
resistance than the peritoneum, and, second, 
because the cellular tissue does not permit of 
drainage until abscess formation. The exten- 
sion may be along the mucosa of the Fallopian 
tubes and out into the general peritoneal 
cavity before these have time to close (by in- 
flammation), examples of infection by con- 
tinuity and contiguity. 

The penetration of bacteria from healthy 
hollow viscera is an unsettled question. Za- 
gari fed dogs with tubercle bacilli and found 
that they could penetrate into the circulation 
without a previous lesion of the intestinal 
epithelium. Of course, this is always open to 
serious doubts. Who can say that a given intes- 
tine is entirely normal? With deranged epithe- 
lium it is quite another matter, however, and 
experimental and clinical evidence is abundant 
that bacteria penetrate without perforation, 
in diarrhoeas, ulcers with peritonitis before 
perforation, ulcerative appendicitis, in tuber- 
culous nodules on the serosa of the intestine 
near a tuberculous ulcer of the intestines, 
strangulation sacs, etc., etc. Tubercle bacilli 
are particularly prone to enter the sub-epithe- 
lial lymph spaces without leaving any evidence 
at the atrium of invasion and without gross 
pathologic changes on the surface, so fre- 
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quently observed in tuberculous cervical adeni- 
tis. In perforations of hollow organs we 
have a very different state of affairs, everything 
essential to the production of virulent peritoni- 
tis being there. First,.we have the chemical 
products (intestinal ferments, bile, bacterial 
toxins, etc.) to produce a chemical peritonitis, 
and, to make assurance doubly sure, foreign 
bodies (faeces, gall-stones, etc.) to produce 
mechanical injury, and finally the bacteria, 
which find a field well prepared for their 
growth in the chemical and mechanical _irri- 
tative conditions. Rinne showed that chemical 
injury is far more potent to reduce peritoneal 
vitality and predispose it to infection than is 
mechanical injury. 

The violent insult of chemicals from the 
hollow viscera when such irritating substances 
as bile, trypsin, intestinal juices, etc., are dis- 
charged into the abdominal cavity must not be 
confused with the mild, almost measurable 
irritation in the experimental, perhaps soon 
prophylactic “chemical” peritonitis of nuclein, 
oils, formalin, etc. 


ETIOLOGY 


Hematogenous or cryptogenetic peritonitis 
is an extremely rare condition, yet we must 
grant that it may occur occasionally, but it is not 
of sufficient importance to consider at length 
in this paper. This form is most common as 
a metastatic manifestation or a terminal event 
in Bright’s disease, gout, hepatic cirrhosis, or 
some other chronic debilitating disease. Mod- 
ern pathologic teachings lead us to look upon 
most of these as errors at the bedside or the 
autopsy table, some minute perforation or 
traumatic etiological factor being overlooked. 

Perjoration. Of the perforative forms of 
peritonitis we cannot help but give the one 
which, logically, occurs to us first, namely, 
penetration from without, gun-shot and stab 
wounds being the types most often presented. 

Of the endogenous perforative cases, in 
which we are most interested, the source of 
the trouble is by far the most often in the ali- 
mentary canal, somewhere from the cardiac 
end of the stomach to that part of the rectum 
which severs its connection with the perito- 
neum; in the alimentary canal we have again 
two zones of particular danger, viz.: the vermi- 
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form appendix and the region of the pylorus. 
These two zones represent the source of infec- 
tion in upwards of go per cent of our cases of 
diffuse peritonitis. 

In some of the fulminating cases of appen- 
dicitis the appendix may rupture or indeed 
slough off entirely before there is any local 
protective peritonitis tending to wall it off, 
or the localized abscess may rupture as the 
result of some slight trauma or more or less 
active peristalsis. 

The perforating ulcerations of the stomach 
are usually the simple or peptic ulcers, though 
occasionally carcinomatous ulcers penetrate 
the stomach wall. Cases are reported not 
infrequently where the infection in and about 
the ulcer is so active as to lead to a phlegmonous 
gastritis with extension to and involvement of 
the peritoneum without actual perforation. 
Analogous to this condition is that found in the 
strangulated herniz, both internal and exter- 
nal, intussusception, volvulus, and septic embo- 
lism of the intestine which produce a partial 
gangrene or a phlegmonous inflammation of the 
mucous coat or entire intestinal wall, with 
migration of micro-organisms and a diffuse 
peritonitis. 

Typhoid, dysenteric, tuberculous, syphilitic, 
and carcinomatous ulcers of the intestine are 
occasional causes of this condition. 

Traumatic rupture of the intestine, whether 
subcutaneous or penetrating, is a frequent clini- 
cal form of perforation. An element of pro- 
tection to the patient in these cases is the ten- 
dency of the muscularis of the healthy intestine 
to contract about these openings. It is sur- 
prising sometimes to find at operation how little 
fecal matter has escaped in a case with perhaps 
a complete transverse separation of the gut, 
several hours having elapsed since injury, 
which accounts for the good surgical results 
secured in perforating wounds when the oper- 
ation has been performed immediately after 
the accident, as forcefully illustrated by Harris’ 
fifteen recoveries out of seventeen cases oper- 
ated within six hours after the accident. 

Occasionally foreign bodies swallowed (pins, 
fish-bones, etc.), cause a “perforative”’ peri- 
tonitis. 

Empyema of the gall bladder, or indeed less 
virulent cholecystitis with cholelithiasis, may 


lead to peritonitis either by extension or per- 
foration. 

Traumatic rupture of a renal cyst or the uri- 
nary bladder, even if healthy, is particularly dan- 
gerous as the decomposing urine irritates the 
peritoneum,— infection is only another step. 
It is in this class that we get the explosive types 
of absorption. 

There occurred in the practice of my col- 
league, Dr. E. W. Lee, in 1894, a case of large 
renal cyst filling the left hypochondrium into 
which an exploring needle had been inserted; 
its withdrawal was followed by leakage of the 
urine into the free peritoneal cavity, causing 
intense pain, great mental anxiety, and hyper- 
sensitiveness of the entire abdomen. The 
patient was immediately taken to the hospital 
and operated. There was a large quantity of 
urinary fluid in the peritoneum with intense 
hyperemia of the surface, and some fibrinous 
exudate. The abdomen was washed out, the 
renal cyst removed, drainage instituted. The 
patient died thirteen hours after the explora- 
tory puncture. 

Liver abscesses, splenic infarcts, pancreatitis, 
simple or suppurative, are occasional causes of 
peritonitis, with or without rupture into the 
cavity. 

In the female we have another most potent 
source of infection, the internal genitalia. ‘The 
post-abortive and post-partum infections with 
extension to the sub-peritoneal cellular struc- 
tures and the infection from the tubes, either 
through the open ostia or by extension through 
their substance, are the most common forms. 
Occasionally perforation of these organs occurs 
during labor by rupture of the uterus or the 
vaults of the vagina, or by instrumental manipu- 
lations, either during labor or vaginal oper- 
ations. 

Other rare sources of infection are, breaking 
down lymphatic glands (typhoid for example), 
suppurating kidneys, suppurative pylephlebi- 
tis, infection of the scrotal or penile tissues, 
with extension along the vas deferens or through 
a tunica vaginalis incompletely separated from 
the peritoneum. 


CAUSES OF DEATH IN PERITONITIS 


In the course of Buxton’s experiments with 
typhoid bacilli the rabbits died in two quite 
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well-defined periods, which he believes have 
their analogies in the human afflicted with 
peritonitis. The animals died either within the 
first two hours after injection, or death was 
deferred to or beyond twenty-four hours. 
However, animals surviving the first critical 
period usually recovered, a point we shall 
emphasize in discussing treatment. 

Examination of the peritoneal fluid and 
organs of rabbits succumbing early to the 
inoculation show a strikingly uniform extensive 
destruction of the bacteria injected. The re- 
action on the part of the rabbit was good. What, 
then, has been the cause of death? Presum- 
ably the liberation of toxins on the death of so 
many bacteria resulted in an overwhelming dose 
of bacterial poison and the animal succumbed. 
Support is given this by another experiment 
in which he injected dead bacilli into a vein. 
Death was early (one-half to one hour) and was 
clearly due to intoxication, the shorter period 
being easily explained when one considers that 
the bacteria were already dead, with the en- 
dotoxins perhaps liberated, and that these were 
injected directly into the blood vessels. 

The animal which died after twenty-four 
hours usually had innumerable bacilli in its 
peritoneum and organs; death was apparently 
due to a peritonitis with septicemia. 

In man, Dudgeon and Sargent observed 
that some died within a few hours and others 
succumbed in ten to twelve days. This has not 
been our experience. In peritonitis, traumatic 
and perforative, the patients succumbed as a 
rule between the 30th and 56th hour of the 
perforation; surviving this they lived from six 
to eight days. 

Formerly, many cases dying soon after such 
an operation were said to have died of “shock.” 
It seems to Buxton (and we fully agree) that 
these cases died of an overwhelming dose of 
bacterial toxins, some because absorption was 
favored, if not actually aided, by wiping, irri- 
gating, and excessive handling and sponging 
of organs. In others the intoxication had 


already become so great by delay in operation, 
that the least manipulation was enough to 
cause sufficient absorption to produce the fatal 
effect. 

Buxton has made the statement that our 
dictum, “The primary overwhelming dose of 
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toxins”? should be paraphrased, “The primary 
overwhelming dose of bacteria.” 

It seems to us, in the light of the above dis- 
cussion, that our original statement, “The 
primary overwhelming dose of toxins” is not 
only justified but strongly fortified by his own 
conclusions. It is the toxins that are liberated 
during manipulation which cause so many of our 
early deaths after operations for appendicitis 
with general peritonitis, and if previous absorp- 
tion has not been too great the patient will 
recover with the same uniformity that our 
alkaloidal poisoning cases do, if we can but tide 
them over the acute manifestations. 

An important fact corroborating all this is 
seen in the statistics gathered on streptococcic 
and colon bacillus peritonitides. The cases 
of the former die uniformly in 24 to 48 hours; 
the latter either in the first few hours or not 
for several days, leaving a gap with few or no 
deaths, a period corresponding exactly with 
the lethal period in streptococcic cases. 

What is the explanation? The strepto- 
coccus generalizes rapidly, whether aided or 
not by irrigation; it is not rapidly destroyed, 
hence liberates few toxins; death, therefore, 
does not occur until it has proliferated suff- 
ciently to cause intoxication by death of the-old 
organism. 

In colon bacillus infections (and this is the 
organism of greatest importance in appendiceal 
peritonitis) if irrigation be practiced, the bacilli 
are aided in their rush to the diaphragm and 
thence to the organs, are rapidly destroyed, 
and the patient dies of toxemia, with symptoms 
not unlike “shock,” usually reported as “death 
from shock.’”’ But if bacillary absorption be 
slight (no irrigation, hence limited diffusion) 
the poisoning is likewise slight, and the patient 
“reacts to the shock.” 

Late deaths in the colon bacillus cases are 
due to a constant increase of bacilli in the 
peritoneum (general peritonitis) with absorp- 
tion of the toxins and possibly of the bac- 
teria, death occurring from a cumulative tox- 
emia. 

The streptococcus deaths are then due to a 
sepsis, the colon bacillus cases either to the 
“primary overwhelming dose of bacteria and 
toxins,’ or later to a general peritonitis with 
a cumulative toxemia. 
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BACTERIOLOGY 

The recent monograph on the “ Bacteriology 
of Peritonitis,” by Dudgeon and Sargent, has 
thrown the former views on this subject into 
great confusion. Their work was done ex- 
clusively on the living subject (at the beginning 
of operations) and it is this which makes it so 
valuable. All the statistics of the past, nearly 
all drawn from post-mortem bacteriology, are 
worse than worthless, for the colon bacillus 
and other organisms invade the tissues as early 
as two hours after death, a fact brought out 
by Tavel and Lanz in their monograph in 1893. 

Great importance is attached to the staphy- 
lococcus albus, an organism formerly looked 
upon as a more or less harmless yet ubiquitous 
invader of all pus infections, especially stitch 
abscesses, and was found even in aseptic 
wounds, where it was presumed an aid to heal- 
ing. The organism is non-pathogenic, or at 
most of extremely low virulence. 

The work of Dudgeon and Sargent estab- 
lishes for this micro-organism a most important 
réle in the pathogenesis of peritonitis. It 
appears early at the site of trouble, its function 
being to determine a rush of fluid and leuko- 
cytes, which do not degenerate in its presence, 
as they do in that of the colon bacillus for 
example. Its origin is technically unknown 
but there can be no doubt that it comes from 
the intestine. 

This protective function has been proven 
experimentally as follows: Peritoneal injec- 
tions of staphylococcus albus and colon bacillus 
cultures in mixture result in peritonitis; but 
if the staphylococcus albus injection precede 
that of the colon bacillus by three hours, peri- 
tonitis does not occur. Protection against 
infection is attributable to the phagocytosis 
excited by the white staphylococcus (after the 
initial leukopenia is over), resulting in a local 
immunity against infection. 

It acts not only by promoting a local immun- 
ity but it causes sufficient reaction (in itself 
harmless to the host) to produce agglutina- 
tions and adhesions, which tend to limit infec- 
tion. This statement is not a mere hypothesis, 
the organism has been found alone in these 
early fibrinous exudates. In cases of pelvic 
hematocele, this organism was present in every 
case without exception. Dudgeon and Sar- 
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gent believe that this organism determined the 
adhesions walling off the hematocele. 

It appears first and disappears last in all 
abdominal infections of intestinal origin. After 
the subsidence of an acute attack of appendi- 
citis the staphylococcus albus is present for 
a long period of time, presumably keeping 
up a low grade of protective inflammation. 

It seems to us that the infiltration of the 
subperitoneal tissues with its lymphatic coffer- 
damming is another essential element in the 
immunity produced by the white staphy- 
lococcus, not sufficiently emphasized by Dud- 
geon and Sargent. 

From the presence or absence of staphy- 
lococci they draw the following conclusions: 
“Tf phagocytes and staphylococci are abundant 
in a region remote from the focus of infection, 
the prognosis is good; if bacilli are present with 
staphylococci and phagocytes, the prognosis is 
grave but not hopeless; if there are a few 
phagocytes, few staphylococci, and many bacilli 
or streptococci the prognosis is grave.” 

While the organism produced slight illness 
in experimental animals for a few hours after 
injection, this may be looked upon as due to the 
exudate thrown out, for none of the animals 
died. It is possible that the invasion of hema- 
tomata by this organism in the human is a 
cause of the so-called “fermentation fever.”’ 

Most peritonitides are mixed infections; 
especially is this true of the cases which prove 
fatal. Predéhl found 1o mixed infections in 
14 examined, Krogius found 35 mixed, 3 simple 
and 2 sterile (?) in 40 cases. Frenkel, on the 
other hand, found 20 simple infections in 31 
cases. It must be borne in mind that these 
statistics depend somewhat upon the methods 
used in determining the organisms present. 
Smears are the most accurate, since in culture 
the organism may overgrow or subdue the 
rest (e. g., colon bacillus), and statistical incon- 
sistencies result. 

The colon bacillus, the streptococcus, the 
pneumococcus, B. pyocyaneus, the typhoid 
bacillus, the gonococcus, and the staphylococcus 
pyogenes aureus are the most important, in the 
order given. Other more or less saprophytic 
organisms occur, diplococcus intestinalis major 
and minor, coccus conglomeratus, B. pyogenes 
foetidus, proteus vulgaris and others (Tavel and 
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Lanz). Bacillus tuberculosis, tetani and mallei, 
the rays of actinomycosis and anerobic or- 
ganisms are occasionally found. 

The colon bacillus is undoubtedly the most 
important. Larnelle and Malvoz considered 
peritoneal infections of intestinal origin as due 
almost exclusively to this organism, a view not 
in accord with the facts. Many of the cases 
cited by them were doubtless in the beginning 
mixed infections, the associated organisms 
being later overgrown by the colon bacillus. 
This property of the organism is well exem- 
plified by the case of Charrin and Veillon. In 
an autopsy performed 3 hours after death, the 
pneumococcus alone was found in the exu- 
date. ‘Twenty-four hours later, however, the 
colon bacillus was found alone, the less hardy 
pneumococcus being entirely supplanted by 
the proliferation of a post-mortem invader; 
the case was one of terminal peritonitis with 
cirrhosis of the liver. In Krogius’ series the 
colon bacillus was present in’35 of 38 cases. 

Its virulence depends to some extent upon 
the location of the perforation, the condition 
of the bowel, and the pathologic changes re- 
sponsible for the peritonitis. Klencki’s experi- 
ments show that the colon bacillus is least 
virulent in the jejunum, most so in the ileum, 
and intermediately so in the colon; hence the 
colon bacillus in the ileo-cecal and appendiceal 
region is from the intermediate to the most 
severe virulence. Corner states that bacterial 
activity is at its maximum in the region of the 
cecum. Its virulence is increased greatly in 
diarrhoeas, and in the lumen of a strangulated 
gut. We believe that its virulence is greatly 
increased by its development under pressure. 
It is to be remembered that the colon bacillus is 
present in every perforative peritonitis, not as 
one well-defined organism but represented by 
several strains, usually of varying virulence 
and even morphology and cultural characteris- 
tics. 

“In peritonitis we consider that certain 
bacilli of the colon group are the most impor- 
tant, the most common and not infrequently 
the most virulent of the organisms which are 
known to cause peritonitis.” (Dudgeon and 
Sargent.) 

The colon bacillus may remain in a quiescent 
appendix long after the attack, and because of 
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the retention show a tendency to become viru- 
lent. Hence such an appendix may lead to a 
fatal peritonitis if precautions against infection 
are not taken. 

The streptococcus pyogenes variety of peri- 
tonitis is an extremely fatal though not neces- 
sarily hopeless one. In appendiceal perfora- 
tions it is fortunately not so very often present. 
A. O. J. Kelly found it once only in 94 cases, 
Krogius once in 4o cases, Low and Lartigau, 
on the other hand, found it in 81 per cent and 
75 per cent, respectively, of cases of acute appen- 
dicitis (3 and 4 days in duration). E. M. 
Corner and Harvey Cushing state that the 
streptococcus is a widely distributed organism, 
but is usually lost in artificial culture, and that 
it is a much more common cause than supposed. 
The great diversity of percentages of bacterial 
findings, are, we believe, attributable to the 
fact that many observers make their cultures 
and smears from the fluid in the peritoneal 
cavity while others take them from the surface 
of the organs and peritoneum. These two 
methods would give entirely different findings. 
Dudgeon and Sargent failed to find strep- 
tococcus in a single instance of non-perforative 
diffuse peritonitis due to appendicitis, and we 
found it only once in pure culture, this case 
having the greatest leukocyte reaction (80,000) 
in our entire series. The gynecologist fre- 
quently encounters it in post-partum infections 
when its virulence seems to be especially great, 
probably because it is then a sub-peritoneal 
cellulitis, a condition peritoneal drainage does 
not benefit, as it is analogous to a hypodermic 
injection into the cellular tissues of the pelvis. 
Its tendency to spread rapidly to septicaemia has 
already been mentioned. 

Pneumococcic peritonitis is rather rare, 
especially in adults and even more so in the 
male, but cases are being reported with increas- 
ing frequency. It is rather common in female 
children, where it gains entrance through the 
Fallopian tubes, and is then often limited 
entirely to the pelvic peritoneum. In 33 cases 
of pneumococcal peritonitis collected by 
Quéhart, 27 were in girls and 6 in boys. 
Dieulafoy states that the invasion in pneu- 
mococcal peritonitis is characteristically sudden. 
We found it in one of our patients (case cited 
later). 


Ghon reports several cases of this etiology, 
3 following perforation of the stomach in ulcer 
or carcinoma, and a fourth occurring in a 
patient with carcinoma of the stomach without 
perforation; one of the cases had a coincident 
pneumonia. He stated that Jensen isolated 
the pneumococcus in 3 cases following perfora- 
tive gastric ulcer and that Brunner collected 
22 cases of perforations of gastric ulcers in 
which bacteriological examinations had been 
made, 4 showing the pneumococcus. This is 
probably due to the fact that the saliva, which 
so frequently contains pneumococci, is swal- 
lowed; the organisms then pass through the 
perforation before the gastric juice has had 
time to destroy them. 

Cases are commonly reported of pneumo- 
coccal peritonitis, hematogenous in origin, sec- 
ondary to pneumonia. 

The organism has been found in the exudate 
of peritonitis due to appendicitis by Veillon 
and Zuber. It was isolated once by Dudgeon 
and Sargent from an appendiceal abscess 
they do not look upon it as an important organ- 
ism in appendiceal peritonitis, however. 

Fraser and Bowen report a series of 16 cases 
in children, and conclude that it is a rather 
rare disease and that it is secondary to some 
other pneumococcal lesion in one third of the 
cases. In the other two-thirds it is probably 
infected from the bowel. It is a very fatal 
form of peritonitis. 

Ashdowne reports a case of primary pneu- 
mococcal peritonitis in a woman. The abdo- 
men was opened and no perforative lesion 
found; it was flushed and drained. Death 
followed in a few hours. He has collected 31 
cases from the literature, some cited above. 
It is associated with diarrhoea, great mental 
excitement, and an odorless pus. 

Cases of this etiology are being reported with 
increasing frequency since the laboratory work 
is carried out more carefully. 

The bacillus of blue pus (bacillus pyocy- 
aneus), while not a common cause of peritonitis, 
becomes important because of its variable, 
often great, pathogenicity. It was formerly 
considered non-pathogenic, and as it is a normal 
inhabitant of the intestine, under favorable 
circumstances it may become a cause of peri- 
tonitis; it is usually very virulent, being second 
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only to the streptococcus. Green or blue pus 
is never produced in the peritoneal cavity, as 
access to free air is essential to the formation 
of the pigment pyocyanin. It is a curious fact 
that this organism is never found in mixed 
infection with the colon bacillus. An experi- 
mental symbiosis is also difficult of attainment. 

Gonorrheeal peritonitis is a type the existence 
of which has been contested by many patho- 
logists; there are, however, numerous clinical 
cases reported. Wertheim (quoted by Cush- 
ing —see below) showed by culture and 
inoculation that gonococci can produce a 
localized peritonitis. Cushing published two 
cases in which he found the gonococcus alone. 
Hugh Young has also reported cases. Charles 
Goodman recently reported a case and gives 
the literature of the subject. 

It may be true that the pure culture type in 
the female is of mild virulence, but the clinical 
fact remains that a peritonitis metastatic from 
a gonorrhoea may be extremely virulent. In 
November, 1880, the author observed his first 
case of that character in the male in an ordinary 
gonorrhoea of the third week. The patient 
had a mild chill, the following day had effusion 
in both knee-joints, 48 hours later intense pain 
in the abdomen and great effusion, and the fol- 
lowing morning effusion in both pleura, 48 
hours later cerebrospinal meningitis, peri- 
carditis, and final coma and death. The 
amount of pus in the abdomen was very great, 
not offensive, and resembled that in the joints 
and pleura. 

The staphylococcus pyogenes aureus as a 
cause of peritonitis clinically is rare. It occurs 
most often in penetrating wounds of the abdo- 
men and as an accident in experimental work 
or after operation where the technique has 
been faulty. Flexner’s statistics bear out these 
statements. Dudgeon and Sargent are not 
convinced that the staphylococcus pyogenes 
aureus is so very rare in peritonitis. They . 
look upon the group of staphylococci much as 
they do upon the colon group, with variations 
from one end of the line of pathogenetic proper- 
ties to the other of the non-pathogenic albus 
variety. 

Veillon and Zuber supposed that they had 
sufficient evidence to show that anzrobic 
organisms are important causes of appendicitis. 
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Tavel and Lanz in the irmore recent work 
arrived at similar conclusions. The organisms 
were frequently found in the pus of abscesses 
and in the peritoneal cavity in peritonitis. 
They believed that the gangrene and offensive 
odor were due to these organisms. 

Dudgeon and Sargent do not give anzrobes 
as important a place, finding a representative 
only once, the B. erogenes capsulatus (B. 
perfringens of Veillon and Zuber, and “‘one of 
the B. of malignant oedema” of Tavel and 
Lanz). In our experience anzrobes, and 
especially erogenous varieties, have been very 
rare. 

In typhoid perforations the peritonitis is not 
often due to the typhoid bacillus, as one might 
expect, but most often to the colon varieties, 
occasionally streptococci, etc., therefore in 
dealing with typhoid perforative peritonitis we 
are dealing essentially with colon bacillus peri- 
tonitis without additional virulent micro- 
organisms, as we formerly believed, and to 
which we attributed the almost uniformly fatal 
result. 

Peritonitis is dangerous directly in propor- 
tion to the absorption. It is not the inflamma- 
tion of the peritoneum that is fatal, but the 
toxins which are absorbed from its products 
that cause the severe manifestations or per- 
haps death. 

The question arises, does an inflammation 
accelerate or retard absorption from this cavity ? 
The latter was believed by many to be a pre- 
requisite to the ‘production of. peritonitis. 
Much experimental work and writing has been 
done on this subject but with inconclusive, 
yes, often contradictory, results. 

Schnitzler and Ewald, after numerous ex- 
periments, in which potassium iodide and po- 
tassium ferrocyanid were injected into the 
peritoneum in both the absence and presence 
of experimental peritonitis, concluded, on tim- 
ing the appearance of the chemical in the urine, 
that absorption is slowed in the presence of 
infection. Chronic irritations (the long carry- 
ing of glass marbles) had a similar result. 

Clairmont and Haberer took exceptions to 
some of their conclusions and undertook the 
same work with diametrically opposite conclu- 
sions, drawn from the time of final disappear- 
ance of the chemical from the urine. 
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Finally, the most recent and exhaustive work 
on the subject is that of Glimm. His work was 
entirely quantitative, using lactose as the in- 
jected material and estimating the time of 
quantitative excretion in the urine of the ma- 
terial injected. Peritonitis was induced by 
an especially virulent strain of colon bacillus 
and always on animals in which the normal 
absorption time had ‘been estimated about 
three weeks previously for control. His con- 
clusion agrees, in the main, with that of Clair- 
mont and Haberer, viz.: that absorption is 
accelerated in peritonitis. 

There can be no doubt of the accuracy of 
his deductions so far as his work is concerned, 
but the great error in his work is that all of his 
experiments were carried out within the first 
14 hours of peritonitis. But what is the state 
of affairs later, in advanced peritonitis? Clair- 
mont and Haberer, it is true, concluded from 
one or two experiments, in which the animal 
died rather quickly, that in “advanced peri- 
tonitis absorption is slowed,” a statement 
contradicted by Glimm. 

What is the clinical experience in this matter ? 
As early as 1896, at the meeting of the American 
Association of Obstetricians and Gynecolo- 
gists, we stated that there is am early accelera- 
tion, with a later slowing of absorption in peri- 
tonitis. J. C. Munro agrees with us in this 
statement. If we can but tide our patients 
over this period of acceleration of absorption 
all will be well. The peritoneum resembles 
all other structures in the body in these par- 
ticulars; immediately after abrasions, lacera- 
tions, and excoriations absorption is rapid and 
at its maximum; as time passes and the lymph 
spaces become coffer-dammed and filled with 
leukocytes and later cell proliferation and 
cedema block the spaces, absorption becomes 
less and less until it is practically nil, as recog- 
nized in the walls of old abscess, floors of granu- 
lating wounds, etc. Every old inflammatory 
base offers great resistance to infection. ‘There- 
fore time is an important element in the devel- 
opment of local immunity. 

The experimental laboratory has its limita- 
tions, in the greater difficulty of drawing con- 
clusions from results on animals, in the limited 
number of experiments, always under artificial 
conditions, and in the impossibility to isolate 
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the peritoneal sac and then study the afferent 
blood and lymphatic vessels to determine ab- 
sorption time. 

In drawing his conclusions, Glimm over- 
looked the fact that he had studied no advanced 
case of peritonitis (14 hhours after injection of 
the colon bacillus being the latest). And, 
further, in drawing conclusions from urinary 
excretion of the substance injected, the in- 
fluence of febrile oliguria, splanchnic hypere- 
mia, with concomitant lowered blood pressure, 
as well as other modifying conditions, were of 
necessity disregarded. One of his experi- 
ments (in the animal that died in 54 hours — 
No. 24) with no sugar in the peritoneal cavity, 
- and only 1.7235 g. (of 2.4 injected) excreted 
in the urine, in a period of time in which the 
same animal when healthy had _ excreted 
1.965 g., substantiates this statement. If we 
consider that the peritonitis was advanced 
because the animal died, our stand that ab- 
sorption is delayed in advanced cases is forti- 
fied. The fact that there was no lactose in the 
peritoneum in no way alters the case, since we 
do not know when the peritoneum was free 
from sugar in the animals which survived. 
Lactose being soluble in water, it is granted 
that such a substance is absorbed into the 
blood in a large measure. Whether bacterial 
absorption (an element of considerable indi- 
vidual importance), which is manifestly by way 
of the lymph chiefly, is affected similarly 
remains to be proven. As a matter of fact, 
researches yet to be spoken of tend to show 
that ‘“‘reactions” (inflammation) slow bac- 
terial absorption from the first. 

Another error in experimental work of this 
kind is that all the work so far has been done 
with an exhaustible supply of substance in the 
peritoneum. In peritonitis the supply is for 
the time being not only inexhaustible, but con- 
stantly being augmented. If we could but find 
a way to measure pus absorption in these ani- 
mals, or, so long as this is so difficult of accom- 
plishment, could find some way of keeping the 
quantity of experimental indicator constant in 
the peritoneal cavity, another story might be 
told when the experimenter draws his con- 
clusions. 

Is this increase of absorption beneficial to 
the patient? If our statement that peritonitis 


is dangerous in proportion to the absorption 
be true, it must be detrimental, at least from 
the standpoint of intoxication. Does it lessen 
the process locally, i. e., does it exert a beneficial 
effect by carrying away bacteria and toxins, 
lessening the local process and giving the entire 
body forces the opportunity to take part in 
the defense? It seems to us that Peiser has 
most aptly discussed the question and arrived 
at conclusions that are logical. As we have 
seen, the toxins are absorbed chiefly by the 
blood, and the bacteria soon reach the blood by 
way of the lymphatics. The phagocytes and 
alexins are then compelled to do battle in the 
blood, and each unit vanquished in this skirm- 
ish is a unit less to oppose the bacteria and 
toxins in the battle-royal in the peritoneum. 
The conclusion, it is true, is largely theoretical, 
yet its truth can scarcely be called into question. 

With this, too, vanishes the old idea that a 
slowing of absorption is necessary for the pro- 
duction of peritonitis. 

It may be well to mention here the work 
that has been done recently in increasing peri- 
toneal resistance to infection by injection of 
various substances into the peritoneal cavity. 

Issaeff is, perhaps, the first investigator along 
this line; he noted the efficiency of normal salt 
solution and nucleic acid injections as early 
as 1894. 

Exner was the next to do work of value. He 
found that intraperitoneal injections of adren- 
alin, 9.45 minutes before introducing poisons 
(strychnine, physostigmin, potassium cyanid), 
protected the animal against doses of these 
poisons which were uniformly fatal in control 
animals. His work has been severely criti- 
cised by Wells and Mendel and Meltzer and 
Auer because of various inaccuracies, but it 
seems to us that the protection afforded animals 
against alkaloids and potassium cyanid are 
prima facie evidence of a protective influence 
of adrenalin injections, be their technical and 
quantitative errors what they may. 

In 1904, Klapp presented to the Chirur- 
gische Kongress the fact that mucoid material 
and fats injected into the peritoneal cavity slow 
absorption, presumably by blocking the lym- 
phatics. 

From this time on, the literature is replete 
with articles on this subject. Mikulicz found 
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that injections of aleuronat and nucleic acid 
were more efficient than bouillon and salt so- 
lutions, and, further, that nucleic acid is more 
efficient in producing a leukocytosis, both 
local and general, than aleuronat. There is, 
at first, a leukopenia, perhaps analogous to the 
initial leukopenia of Buxton described under 
his typhoid experiments, followed in several 
hours by a_hyper-leukocytosis. This was 
sufficient to protect guinea pigs against 16 to 
20 times the minimum lethal dose of colon 
bacilli. Mikulicz was still working on this 
problem just before his untimely death. 

Borchardt confirmed Issaeff’s work with 
similar experiments, and, in the main, agreed 
with Mikulicz. He found that resistance was 
greatest 48 hours after the injection, disappear- 
ing gradually in about 3 days (“resistance 
period’’). 

Diez and Compara found that 1 c.c. of a 
5 per cent solution of nucleic acid introduced 
24 hours before injection protected guinea pigs 
against 12 times the fatal dose of colon bacilli; 
it afforded some protection when given only 3 
to 4 hours before the bacteria. 

Glimm has recently used olive oil, lanolin, 
etc., to protect the peritoneum. His calcula- 
tions were made by plating blood taken from 
the carotid artery at varying intervals, after 
intraperitoneal injections of bacteria. He 
found that the protection afforded was enorm- 
ous — rarely did his “protected” animal die 
except as a result of mishap. After proving 
experimentally that his oils had no inhibitory 
effect upon the growth of colon bacilli in vitro, 
he concludes that the absorption is hindered 
probably by mechanical occlusion of the lym- 
phatics (doubtless assuming the presence of 
the stomata). Inasmuch as he found olive oil 
more protective than a colon serum, his work 
is of very great clinical significance. He 
states that he “would not hesitate” to inject 
several c.c. of camphorated oil into the peri- 
toneal cavity of a profoundly toxic case of 
peritonitis. 

Buxton and Tracy have repeated many of 
these experiments, especially those with nucleic 
acid and olive oil. In the former they used 
3 ¢.c. of a 5 per cent solution of nuclein. They 
noted at first a fall in temperature and leuko- 
cytes, then a gradual recovery of the body 
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temperature and a leukocytosis (slower than 
in Mikulicz’s experience). The post-mortem 
showed marked peritoneal “reaction”; the 
omentum was thickened and congested, the 
leukocytes were present in large numbers, 
chiefly the polymorphonuclears; macrophages 
were also present. 

In animals protected by this injection there 
was approximately only the 1-100 invasion of 
the organs by the colon bacilli as compared 
with unprotected animals. Undoubtedly, many 
bacilli were taken up at once by the many 
leukocytes, preventing invasion. Curiously 
enough, the omentum did not seem to be-as 
efficient a policeman in its swollen state as did 
the omentum of the unprotected animal. The 
anterior mediastinal glands (the route by which 
bacteria reach the blood) were swollen and 
congested, but bacilli were very scarce. It is 
probable, therefore, that nuclein protects by 
the local “reaction,” i. e., inflammation, pos- 
sibly the subperitoneal infiltration occludes or 
coffer-dams the lymphatics, as we demonstrated 
in the injection of a 2 per cent solution of 
formalin and glycerin into joints. 

They repeated Glimm’s fat experiments by 
using olive oil stained with Soudan iii. The 
result, i.e., diminution of absorption, is the 
same as that of Glimm, but they found red 
fat droplets in the lymphatics of the diaphragm 
and anterior mediastinum, few, it is true, and 
conclude therefore that fat acts the same as 
nuclein by producing a “reaction.” 

Of course all this work is new and compara- 
tively untried. It gives us food for thought 
and it is possible we will soon have added a 
valuable method of guarding against peritoneal 
infections by prophylactic injections before 
opening an abscess or opening infective hollow 
viscera. As a means of treatment we must 
look upon it sub judice. 

Willis G. MacDonald presented to the State 
Medical Society of New York, experiments 
showing that subcutaneous injections of sodium 
nucleinate caused an artificial leukocytosis. He 
has actually made use of this to protect against 
infection in street wounds, etc., where inocula- 
tion is certain, with what he believes decided 
value. In a little girl in whom a volvulus had 


ruptured it seemed to him to have been a life- 
Vaughan applied this treat- 


saving measure. 
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ment first in the human being, making sub- 
cutaneous injections of nuclein in cases of 
tuberculosis ‘with beneficial effect.” 

In all this we have added experimental 
evidence, though not conducted for that pur- 
pose, that early absorptive increase is not 
beneficial but detrimental to the life of the 
experimental animal, a conclusion we feel is 
amply sustained by clinical experience. The 
above may be cited as evidence in rebuttal of 
Lennander’s statement that the danger in 
peritonitis is greater if absorption of bacteria 
be lessened. 

PATHOLOGY 

As expressing the extent of the process, the 
terms now in use are very much at variance. 
An infection in the peritoneal cavity limited by 
adhesions, be they ever so delicate, is a cir- 
cumscribed abscess or peritonitis, depending 
upon the presence or absence of pus. An 
appendiceal abscess may extend to the dia- 
phragm above and to the sigmoid on the left, 
filling over one-half the entire abdominal 
cavity, and yet not be considered a diffuse 
peritonitis because it is circumscribed by adhe- 
sions, as illustrated in the author’s cuts in 
Keen’s “ Surgery.”” Where there are no adhe- 
sions of any kind, the peritonitis is of a spread- 
ing nature, a term expressive of its tendencies, 
and does not carry with it the idea of extent of 
involvement. Free peritonitis is simply an- 
other way of stating that the condition is not a 
localized abscess or circumscribed peritonitis; 
this also fails to convey any idea of extent of 
involvement. The terms diffuse and general 
have given rise to considerable discussion as 
to their exact contradistinction. Some writers 
consider the terms of identical meaning as 
regards extent of inflammation of the peri- 
toneum, others look upon spreading and 
diffuse as synonyms, reserving the word gen- 
eral for those rar* cases in which the entire 
peritoneal surface has become involved. 

Inasmuch as °n involvement of the entire 
peritoneum could bedetermined only at necropsy 
such discussions are academic. It must be 
admitted that the impression as to extent of 
involvement, gained at the operation, may be 
erroneous. The absence of limiting adhe- 
sions, however, can be determined with great 
accuracy on the operating-table, and it is this 


that justifies, clinically at least (in distinction 
to a post-mortem term), the application of 
either diffuse or general to extensive free or 
spreading peritonitis. Therefore the term 
jree peritonitis should be used for the general 
diffuse variety and circumscribed for the 
encapsulated form, regardless of the size. 
Statements have been made to the effect that 
cases never live until the process becomes 
general, or that it is a physiological impossibility 
for a case of general suppurative peritonitis to 
recover,— all of which goes to show that the 
term has been misunderstood. We do not 
believe that the term was ever intended to 
mean (clinically) that every square millimeter 
of membrane was involved. 

According to the condition of the peritoneum 
and the nature of the exudate, peritonitides are 
described pathologically as diffuse septic and 
diffuse suppurative, and to each of these other 
qualifying terms designating some particular 
pathologic change may be added, e. g., putrid, 
serous, fibrinous, fibrino-plastic, gangrenous, 
etc. 

Diffuse septic peritonitis is the pathological 
variety usually due to the streptococcus. It 
seems that this organism in its growth in the 
peritoneum is characterized by (a) a tendency 


- to produce relatively large quantities of toxins, 


and (b) very little plastic exudate, and (c) by a 
tendency to penetrate the subserous lymph 
spaces. The serous element is usually very 
small. 

In cases of puerperal origin, the process is 
primarily a subperitoneal cellulitis, the peri- 
toneum loses its lustre, is much thickened and 
cedematous, occasionally it may show on its 
surface ineffectual attempts at plastic forma- 
tions of fibrin shreds, petechie, or considerable 
bloody extravasations may occur as a result of 
inflammatory injury to vessel walls. It is the 
subperitoneal character of the process that 
makes this form of peritonitis so fatal. The 
peritoneum has enormous defensive powers, 
and when aided by incision, recovery is the 
rule. In this form, however, the peritoneum 
has exactly the opposite effect, confining the 
inflammation to a tissue of low vitality and 
great absorbability preventing drainage 
of any kind when incision of the peritoneum is 
practiced. 
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Where the streptococcus is the cause of a 
perforative peritonitis, the process resembles 
more closely that of other organisms. The 
relative failure of plastic processes is still evi- 
dent, the peritoneum is dull or even rough, the 
capillaries dilated, often sufficient to decidedly 
redden the membrane. 

The streptococci readily and rapidly pass 
through the lymph spaces and vessels into the 
general circulation — a long-established clinical 
fact. This rarely occurs with other pathogenic 
organisms, again emphasizing the danger of 
absorption and showing its gravity in prog- 
nosis. (This point has been discussed pre- 
viously. ) 

Sometimes a distinct fibrino-necrotic mem- 
brane is formed similar to the diphtheritic 
exudate which is “shed” later; the sub- 
peritoneal lymphatics and blood-vessels are 
then exposed to absorption of large quantities 


of toxins, death ensuing an hour or two after, 


this incident. This absorption resembles the 
acute intoxicaticns of diphtheria following 
the exfoliation of the original membrane. 

In the less severe processes the exudate may 
be of the serous or sero-fibrinous character. 
This last form of streptococcus infection we 
believe to be amenable to quite uniformly 
successful operative treatment. It is at this 
point that we wish to take exception to Dudgeon 
and Sargent’s statement regarding treatment, 
that “it is doubtful whether any surgical pro- 
cedure offers a prospect of success (in strepto- 
coccic cases), but if there is any chance, it must 
lie in the most thorough possible washing.” 
They have doubtless condemned every case of 
streptococcus infection without due regard to 
the pathology of the case. It would seem to us 
that there are three distinct pictures: (1) The 
puerperal type — peritoneal washing is utterly 
worthless; (2) the membranous type — wash- 
ing might be useful could it be done at the 
moment of desquamation; (3) the perforative 
peritonitis due to the streptococcus — washing 
is no more justifiable in this than in a colon 
bacillus infection. 

It is to be borne in mind that septic peri- 
tonitis, under special conditions of virulence 
or lowered resistance, is caused by other organ- 
isms than the streptococcus. 

In the suppurative variety the early loss of 
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peritoneal lustre and capillary dilatation is the 
same as in the septic type, the cloudiness pro- 
gresses to a greater extent perhaps, migration 
of leukocytes in varying degree and serous 
exudation occur, and a purulent exudate is 
formed in quantities varying from a dram to 
many pints. The primary effusion we con- 
sider defensive in that it contains an army of 
phagocytes and dilutes and prevents absorp- 
tion. It must, however, be removed by drain- 
age, or secondary toxic absorption will take place. 

In opening the abdomen in a case of suppur- 
ative peritonitis the deeper layers of fat are 
often found cedematous, and the thickened 
injected peritoneum is evident before the cavity 
is opened. Free gas may be present. 

The intestines are distended with gas and 
fluid, a condition not well understood. It is 
probable that this is due largely to the injury 
of the nerves by the subperitoneal infiltration 
resulting in a paralytic relaxation of the muscle 
coats and a paralytic intestinal secretion 
analogous to the paralytic salivary secretions 
after nerve division. 

This distension often leads to trouble for the 
operator who eviscerates, in that the distension 
is progressive, and at the end of the operation 
he finds that he cannot replace the bowel, 
necessitating the dangerous procedure of incis- 
ing the intestine to permit the escape of gas, 
and when the intestines are replaced they are 
under such great tension that gravity drainage 
of the cavity is impossible — another contra- 
indication to evisceration and flushing. 

Lennander has found changes in the ganglion 
cells of Auerbach’s plexus in cases of acute 
peritonitis with much distension. 

When distension is prolonged, gangrene of 
the intestine may take place. The stasis pro- 
duced by the paresis favors absorption of 
enterogenous toxins, adding materially to the 
septic symptoms as in prolonged mechanic ileus. 

In patients who resist the toxemia for 24 to 
36 hours, or in whom the infection is relatively 
mild (probably also a matter of resistance), the 
subperitoneal tissues become infiltrated, much 
like that about a felon, for example, the lym- 
phatics become occluded, and the perivascular 
spaces are filled with leuko- and lymphocytes, 
absorption is slowed, the general peritonitis 
is a large circumscribed abscess, if the term may 
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be permitted, because of the infiltrated coffer- 
dammed wall, and incision is all that is neces- 
sary for recovery. 

Where the process is most active and the 
destruction of endothelium greatest, analogous 
to a third-degree burn of the skin, the tendency 
to adhesions is greatest; these are often per- 
manent. Adhesions, the result of organization 
of fibrinous exudate, disappear when the excit- 
ing cause has ceased to act; on opening the 
abdomen in the course of six weeks, one is sur- 
prised to find they have disappeared and the 
endothelium smooth throughout the cavity. 


SYMPTOMS 


In perforative cases the first symptom is 
pain, which comes on suddenly, is intense and 
paroxysmal in character, at first localized, low 
down in the abdomen in intestinal perforation, 
high up or even in the back in gastric perfora- 
tion; shortly it becomes generalized. It may 
be so severe that collapse is imminent. Chilly 
sensations or an actual rigor are not uncommon. 

Primary reflex nausea and occasional emesis 
immediately follows the pain of perforation. 

Tenderness is marked, at first localized at 
the seat of perforation, but as the inflamma- 
tion advances, becomes general. The abdom- 
inal muscles become rigidly contracted, with 
absolutely no respiratory movement; excep- 
tionally this muscular defense is wanting, 
possibly an indication of mild infection. 

The pulse is rapid, small, and has a peculiar 
hard, wiry character in the early stages. As 
the toxemia increases the pulse becomes softer, 
irregular, and finally fails entirely. The pulse 
is a more reliable guide as to the patient’s 
general condition than the temperature. 

The position assumed by the patient is quite 
characteristic, the thighs are drawn up, and, if 
possible, the shoulders elevated; the respiration 
becomes very superficial and costal in type. 

The temperature, at first, falls; this is of 
short duration; it is associated with blanched 
lips and a cold sweat or dampness of the skin, 
especially of the forehead and chest. It soon 
rises, however, and may reach 104° or 105° in 
septic cases. This may, however, subside to 
normal or subnormal. 
repeated here that the temperature is of little 
prognostic or even diagnostic value, except 


It need scarcely be: 


583 


that there is always elevation at some time in 
the course, usually early. 

Nausea is an early and important diagnostic 
symptom, occurring shortly after the onset of 
pain; it disappears to return later, associated 
with distressing vomiting, finally only a gulp 
occurring every few minutes. At first the 
contents of the stomach are ejected; then a 
yellowish green, very bitter fluid is expelled, 
followed finally by a brownish black liquid 
with a slight fecal odor. It is probable that a 
certain amount of the toxins absorbed are 
thrown into the gastrointestinal canal and that 
the vomiting is an effort of Nature to eliminate 
them. In these cases gastric lavage should be 
practiced for the comfort of the patient, for the 
vomiting is extremely distressing; the gastric 
lavage is a therapeutic measure against the 
intoxication. Early diarrhoea occurs and may 
be interpreted in the same manner. The 
tongue becomes dry-coated and tremulous, ved 
teeth covered with sordes. 

The abdomen gradually becomes distended, 
tense and tympanitic, without borborygmus, 


‘often entirely obliterating the anterior liver 


dullness, due in such cases to escape of gas 
which lifts the abdominal wall from the liver. 

The picture is characteristic in the fully de- 
veloped cases, the posture, the rapid, hard 
pulse, the facies, drawn, anxious expression, 
with sunken eyes, sharply defined nose, hollow 
temples, and cold, parched, lead-colored skin, 
with incessant nausea and vomiting are simu- 
lated by nothing else. The peritoneal effusion 
may occur, but is rarely demonstrated, except 
by piano percussion. 

The patient becomes exhausted, and as the 
toxemia becomes greater the heart fails, the 
vasomotor center is paralyzed, the pulse 
becomes weak and more rapid, the breathing 
shallow, and the capillary cyanosis marked; 
death occurring in from two to five days, or 
even earlier in profoundly septic cases. The 
urine is scanty, dark-colored, and contains 
albumin and indican, either febrile or due to 
a toxic nephritis. 

In typhoid fever, when the patient is in the 
apathetic state, the onset may not be observed 
unless the pulse and abdomen be closely 
watched. 

The acuteness of the symptoms depends 
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somewhat upon the location of the infection. 
Lenannder has shown that an infection of the 
peritoneum in the central zone of the cavity 
may spread extensively over the small intestine 
without pain (this is especially true if limited 
to the visceral peritoneum). 

In the streptococcic cases a general hyper- 
sensitiveness, with exaggerated reflexes and 
active delirium, suggest, by their toxins, a 
stimulating action upon the cerebrum. 


DIAGNOSIS 

The typical case, with pain at the onset, 
nausea, tenderness, fever, Hippocratic facies, 
abdominal rigidity, vomiting, and symptoms 
of collapse should be readily recognized, as 
the symptoms occur practically in this order; 
collapse is always a very late symptom, never 
an initial one. 

The history of previous abdominal or diges- 
tive disorders is in these cases of the greatest 
value, often giving a clew to the origin or cause 
of the perforation, as in gastric or duodenal 
ulcers a perforation never occurs without ante- 
cedent digestive disturbances. 

The clinical picture of appendicitis may have 
preceded the onset of perforative manifesta- 
tions for hours or days; such cases are seldom 
mistaken. ‘The errors of management in ap- 
pendicitis are made especially when a procrasti- 
nating course is being followed, when the pain 
ceases, the temperature suddenly drops to 99° 
or such a matter, and the entire appearance of 
the patient is better. This is often erroneously 
interpreted as a sign of subsidence of the inflam- 
mation, and a hopeful if not absolutely good 
prognosis is made. ‘To the man of experience, 
such a picture is alarming, suggesting a cessa- 
tion of absorption, either from a complete gan- 
grene of the appendix, a perforation, or the 
discharge of the pus into the intestine,— at the 
moment of the occurrence we are unable to 
positively differentiate. In a few hours the 
patient complains anew of severe pain and 
nausea, later vomiting, and the abdomen be- 
comes rigid and sensitive. 

Another difficult and dangerous condition 
is the appendiceal abscess which the surgeon 
has left “until to-morrow,” for his greater con- 
venience. The patient becomes restless dur- 


ing the night, and is awakened by a sudden, 
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severe pain in the abdomen, the symptoms 
growing progressively worse, accompanied by 
nausea and vomiting. The mass in the right 
iliac fossa has disappeared, abdominal rigidity 
is established,— the patient has a general peri- 
tonitis. 

Preceding gastric symptoms must, at all 
times, be inquired into. We believe that in 
practically no case of perforating gastric ulcer 
has the patient been entirely free from gastric 
disturbance of some kind. Usually the picture 
has been classic. In duodenal perforation 
there is occasionally a history of gastric distress 
or pain two to four hours after meals, which 
could uniformly be relieved by a fresh inges- 
tion of food. The attack begins with a sud- 
den, severe pain in the right side, accompanied 
by nausea and vomiting. The tenderness 
extends from the costal arch to the pelvis; the 
temperature goes up, as well as the leukocy- 
tosis. ‘The whole picture is quite like that of 
acute appendicitis, indeed, that is the most 
common pre-operative diagnosis, as it was in 
one of my cases in which Drs. Roswell Park 
and A. D. Bevan were present. In Moynihan’s 
collection of 51 cases, Ig were operated on the 
diagnosis of acute appendicitis, and in only 
2, one of them his own, was a correct pre- 
operative diagnosis made. 

In general, the early diagnosis of peritonitis 

is based on the symptoms: pain, nausea and 
vomiting, localized tenderness, circumscribed 
flatness on piano percussion, abdominal rigid- 
ity, elevation of temperature, leukocytosis, and 
absence of borborygmus. 
_ In women the gynecic history must be care- 
fully elicited, bearing in mind that an ectopic 
pregnancy or rupture may closely resemble 
an infectious process. The menstrual history, 
preceding pregnancies or abortions, vaginal 
discharge, and the presence of urethral or other 
evidence of gonorrhceal infection must be con- 
sidered. 

In typhoid fever, differential diagnosis is 
often difficult in the extreme. The patient is 
dull and apathetic; the sensorium is benumbed; 
he may not express pain; tympanites, which 
perhaps has actually determined the perfora- 
tion, is already present, and unless the pulse 
and abdomen be closely watched a perforation 
may be overlooked, and the patient’s only 


chance of life be lost. The early fall in tem- - 


perature, the rigid abdomen, the nausea or 
vomiting, and the rapid pulse with a tendency 
to sweat are then the only evidences. Leu- 
kocytosis may fail in the general tendency 
toward leukopenia as was frequently observed 
in the recent epidemic at Cook County Hospi- 
tal, Chicago. When it does occur it is of great 
value. It is well to be on the alert for per- 
forative symptoms after the tenth day of the 
fever and well into convalescence. 

In the less toxic cases, where the patient’s 
mentality is brighter, the sudden, severe pain, 
followed immediately by nausea, is present in 
the large majority of cases. Tenderness, 
beyond that ordinarily present, and vomiting 
are quite frequent. Rigidity is not so pro- 
nounced early in typhoid perforation. It must 
be borne in mind that a peritonitis can occur 
without perforation. We have operated on 
two severe peritonitis cases of this class; both 
recovered under this treatment; they are not, 
however, included in this series, since they 
were not perforative. In typhoid perforation 
‘the peritonitis is produced by the colon bacilli 
rather than by the typhoid bacilli, and should 
give the same results as are obtained in appen- 
dicitis with colon bacillus infection of the 
peritoneum. 

The diagnosis of peritonitis of hematogenous 
origin, or other than gastrointestinal or ap- 
pendiceal perforation, depends upon careful 
analysis of preceding symptoms and the exam- 
ination of the patient. The possibilities are 
too great for the scope of this paper. 

A means of diagnosis, and possibly of prog- 
nosis, too often neglected, is leukocytosis — 
especially the differential count; in a general 
suppurative peritonitis the leukocyte count is 
more often over 15,000 than below. A differ- 
ential count, however, is of even greater value. 
“The increase in the relative number of poly- 
nuclear cells is an indication of the virulence of 
the intoxication, and the degree of leukocytosis 
is an evidence of the body resistance toward the 
infection. ..... Purulent infections were 
rarely, if ever, present with low polynuclear 
percentages irrespective of the height of the 
leukocyte count, while very high polynuclear 
percentages indicated their presence even if the 
total leukocyte count was low.” (Sondern.) 
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This statement has been made in almost exactly 
the same words by Albrecht, who, however, did 
his work independently. This work in the 
main has been verified by Gibson and Noehren, 
and corresponds fairly well with our experience; 
unfortunately these are not of negative value. 
Many operations for diffuse purulent peritoni- 
tis might be postponed for the surgeon’s con- 
venience were a low percentage of polynuclear 
leukocytes made the basis for such procrasti- 
nation, as cases with a low percentage do 
occur rather frequently in the face of extensive 
spreading infections. However, in the face of 
a high percentage, e. g., go per cent, operation 
should never be deferred; below 78 per cent the 
condition is fairly safe for a few hours post- 
ponement. Counts between these are a source 
of perplexity for the operator. However, the 
simple rule we have followed is the best, 
“Operate as soon as possible on every case.” 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis between perito- 
nitis and perforative, free, spreading peritonitis 
cannot always be made preceding the incision, 
but as severe peritonitis is practically always 
a surgical condition, the differentiation is not 
so important except in special cases, as peri- 
cholecystitis, perisalpingitis, etc., and in these 
latter differentiation is comparatively easy. 

Intestinal Obstruction. A mechanic ileus, 
especially if due to strangulation, may closely 
simulate peritonitis, and if the patient has had 
previous symptoms leading to a suspicion of 
gastric ulcer or appendicitis, the case may be 
puzzling. The presence of stormy peristalsis 
or borborygmus with absence of fever may be 
considered pathognomonic, as this never occurs 
in the adynamic ileus oj peritonitis. The 
absolute coprostasis and the more persistent, 
later, “‘fecal-colored” vomiting are equally 
manifest in peritonitis. Leukocytosis is usu- 
ally absent in mechanic ileus, though Mac- 
Donald has reported a case of mechanic ileus, 
with a leukocyte count of 35,000. 

Thrombosis of mesenteric vessels closely simu- 
lates a perforative peritonitis, and a correct 
diagnosis is rarely made intra-vitam. 

Rupture of an abdominal aneurism, hem- 
orrhagic or gangrenous pancreatitis, acute 
entero-colitis, phlegmonous gastritis, Dietl’s 
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crises, and various colics may lead to diagnostic 
difficulties; but a careful analysis of the chron- 
ology of symptoms and accurate use of the 
instruments of precision with the physical signs 
will lead to a correct or at least to a correct 
operative or non-operative conclusion. 

Ruptured ectopic gestation would scarcely 
be mistaken. The irregular intermittence, 
elongation of interim, or cessation of menstru- 
ation preceding the acute onset arouse suspi- 
cion. Later there are irregular colicky pains 
in the lower abdomen for a few days or weeks 
preceding the acute manifestations; with 
signs of internal hemorrhage,— explosive in 
character; free peritoneal fluid, the absence 
of temperature, the softened enlarged uterus, 
with a mass in either fornix and the finding of 
decidual cells in the discharge; this syndrome 
confirms the diagnosis. 

Acute pancreatitis in one of its three forms 
may be very difficult of differentiation. The 
pain located high up in the abdomen, usually 
a mass in the epigastrium with muscular 
rigidity, early hiccough and dyspnoea, and 
cyanosis with collapse are suggestive, and may 
lead to the diagnosis. When the abdomen is 
opened, the plaques of fat necrosis indicate 
the diagnosis at once; these gray patches are 
occasionally misinterpreted as tuberculous. 

Acute toxic or phlegmonous gastritis with 
great pain, persistent nausea, and vomiting 
with profound collapse and abdominal tender- 
ness with muscular defense are very misleading, 
but a knowledge of the etiology would lead to 
differentiation. 

Pneumonia (especially in children) has 
caused many needless laparotomies; careful 
examination of the chest in all cases would 
eliminate this error. 

From the above descriptions one might 
imagine that all cases of perforative peritonitis 
presented grave symptoms in the early stage of 
the disease, while the clinical facts are that sur- 
prisingly few grave symptoms were present 
to indicate the seriousness of the situation in 
occasional cases,— e. g., a young man with a 
direct appendiceal intraperitoneal perforation 
of 8 hours duration, with a large quantity of 
pus free in his peritoneal cavity, walked into 
the operating-room with his physician, he com- 
plained of no severe pain but of distress in the 
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abdomen his leukocyte count was 34,000° 
Diagnosis of perforative peritonitis was made- 
His appendix was perforated by a fecal concre- 
tion; there were no limiting adhesions; and the 
peritoneal cavity contained a large quantity 
of offensive fecal pus. In some cases free, 
purulent, perforative peritonitis was not sus- 
pected until the abdomen was opened. True, 
the symptomatic mild ‘cases all came under 
observation in the early hours after the perfora- 
tion,— before absorption had time. to take 
place. These, however, only accentuate the 
dangers of delay until the syndrome of collapse 
appears, often regarded a sine qua non to 
diagnosis. 

Again the symptoms of perforative peritonitis 
often occurred as a continuation of or an addi- 
tion to the symptoms of appendicitis, as most 
of the cases have resulted from primary or 
secondary perforations of the appendix. We 
accentuate in this paper the mild symptomatic 
cases to encourage early diagnosis; the great 
majority of our cases, however, presented the 
painful and distended abdomen, the sunken fea- 
tures, the anxious expression, the flexed thighs, 
the thoracic respiration, etc., etc., so — of 
peritonitis. 

CLINICAL RESULTS 

There is no disease in the entire field of med- 
icine in which the many lines of treatment in the 
past have been so grossly at variance as in 
“general peritonitis” so-called. From the 
physician who despaired after making a diag- 
nosis and exclaimed, “The case is hopeless, 
why operate and bring surgery into disrepute ?”’ 
there are many steps to the other extreme. 
One opened and drained simply, another 
opened the abdomen and “flushed every nook 
and cranny,” still another eviscerated the 
patient and sponged off every drop of pus and 
flake of lymph. Patients have actually been 
operated upon and then placed in bath-tubs 
filled with mild antiseptics in the attempt to 
cleanse the cavity by constant washing. One 
urged opiates, another catharsis, one gave fluid 
by mouth, another by hypodermoclysis, and a 
third none at all; one elevated the foot of the 
bed “to promote absorption,” another sat his 
patient up to retard it. Whom, I ask, shall 
the profession follow and why? This diver- 
gence was attributable to imperfect diagnosis, 
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inadequate knowledge of the physiology and 
pathology of the peritoneum, and finally, the 
hopelessness of all types of treatment in the 
free spreading varieties. 

To-day one can scarcely pick up a journal 
without finding one or more articles on the 
subject, many presenting mortality statistics. 
It is not within the scope of this paper to tabu- 
late results from the literature; however, we 
will present a few statistics, individual and hos- 
pital, gathered at random, not so much to make 
comparisons or draw conclusions therefrom, as 
to emphasize the gravity of the disease and the 
appalling mortality it has had in the past. 

That diffuse suppurative peritonitis has been 
an extremely fatal disease is definitely shown 
by the older statistics. There is probably no 
disease, not excepting diphtheria, since anti- 
toxin has been discovered, in which changes in 
treatment have reduced the mortality percent- 
age so noticeably as the modern treatment of 
general septic peritonitis. The statistics of 
Mikulicz are given in three periods: 


CLINICAL RESULTS IN THE PAST 


ases Deaths 
35 34 97% 
68 36 53% 
806 to time of cases of less than 12 hours, 17% 
his writing } cases over 12 hours, 43% 
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The prognosis depends upon many factors. 
The character of the micro-organism, if there 
be but one, has some bearing. The gono- 
coccus and the pneumococcus are in uncompli- 
cated cases certainly the least dangerous. The 
staphylococcus pyogenes aureus is a compara- 
tively mild variety, yet not to bedespised. The 
colon bacillus, which is present in a large ma- 
jority of the cases, produces a violent and 
dangerous peritoneal reaction. B. pyocyan- 
eous and streptococcus are comparatively rare 
varieties, but when present are extremely fatal, 
because of their highly toxic products and the 
failure of fibrin formation; the danger is espe- 
cially great in the streptococcus on account of 
its tendency to produce a subperitoneal cellu- 
litis. We are not giving the detailed bacteri- 
ologic reports of our cases, as in many of them 
the cultures were made from the fluid and not 
from the surface, rendering them of little value 
from a statistical standpoint. 

The location of the perforation is a very sig- 
nificant element, since it determines the viru- 
lence of the infection, which varies in different 
portions of the intestine (see chart). In the 
region of the appendix bacterial activity is a¢ its 
height, and when a large number of cases are 
estimated they will be found fairly equal in 
virulence. We are convinced that one cannot 
justly say ¢his appendiceal perforation was fatal 
because the infection was so highly malignant 
and that recovered because the infection was 
mild. Variations in virulence occur, but the 
essentials are the patient’s resistance, the 
quantity of irritant chemical and mechanical 
material which has escaped, the time which has 
elapsed before reaching the operating-table, 
whether or not he has had opiates, the degree 
and duration of the surgical trauma, and the 
post-operative treatment. The same remarks 
are equally applicable to perforations of the 
stomach, duodenum, and other parts of the 
intestines. The location of the free spreading 
peritonitis has a distinct bearing on the prog- 
nosis; pelvic infections are mild; those in the 
diaphragmatic zone are dangerous; between 
these anatomic positions various gradations 
exist. There is no doubt that in perforations 


in which small quantities of material slowly 
escape, the bacteria can be absorbed, the infec- 
tion encapsulated, and the patient recover with- 
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out operation, as we have repeatedly observed 
in gastric ulcers, none of which is included in 
our series. In cases in which large quantities 
rapidly escape, operative results may be suc- 
cessful in one case and fail in another. The 
rapidity with which escape takes place is a deter- 
mining factor in the ultimate destiny oj the case. 

The causes of death are: 1. Acute septic 
absorption (biotic and toxic), the earliest and 
most common cause; therefore treatment is 
primarily instituted to prevent absorption. 
2. Intestinal paresis (adynamic ileus), often.a 
dangerous complication, as it prevents drainage 
and favors absorption. 3. Continuance of the 
peritonitis, which is in reality only a factor of 
1 above. 4. Mechanical intestinal obstruc- 
tion (mechanic ileus). 5. Pneumonia, septic, 
due to embolic processes, or aspiration pneu- 
monia of anesthesia. 6. Pyamia, septicemia, 
or pylephlebitis. 7. Exhaustion due to secon- 
dary abscesses. 8. Persistence of the primary 
cause, gastric ulcer, continuation of the typhoid, 
etc. (We do not include in this paper post- 
abortive or post-parturient peritonitis, as these 
involve subperitoneal cellular as well as intra- 
phlebitic infections). 

Let us note how the various operators have 
endeavored to overcome these mortality causes 
and with what success. 

Edwin Welles Dwight, in the Boston City 
Hospital (1902), reports 35 cases of diffuse 
peritonitis, and in a general way gives a line of 
treatment; the point he emphasizes is that he 
flushes until the fluid returns from all parts 
clear, if necessary he uses 4o to 50 quarts of 
water injected through a large flushing tube. 
His classified statistics are as follows: 


Cases Deaths Mortality 

AD 18 o* 50% 

Io 9 50% 

5 4 80% 

(*One of these died on the 2oth day.) 


A. R. Thompson, in Guy’s Hospital Reports 
(1897), records 52 cases of perforated gastric 
ulcer with peritonitis; 40 died, a mortality of 
77 per cent of the operated cases. The peri- 
tonitis here was from the least virulent of the 
digestive tract zones. He details the technique 
of irrigation and sponging. 
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Recently, Joseph A. Blake read an exhaus- 
tive paper on this subject before the Chicago 
Medical Society in which he reports 99 cases 
of peritonitis of various etiology and elaborated 
on the treatment. Of these there were of 
is Deaths Mortality 
Appendicitis... 78 15 19.2% 
Of those that died, 7 were only superficially 
drained, 7 to the stump of the appendix and 
1 to the pelvis. Of the 7 superficially drained, 
2 recovered from the peritonitis, but 1 died of 
pneumonia on the fifth day, and the other of 
an “undetermined” cause on the sixth. Of the 
8 deeply drained, 4 were moribund when ad- 
mitted and died in a few hours; the other 4 
died of sepsis and continued peritonitis. 

Of 13 cases of perforated ulcers, 3, in which 
the perforation was over 36 hours old, died; 
another on the 26th day of an intestinal ob- 
struction due to adhesions, a mortality of 23 
per cent from the peritonitis. (It is to be 
added that these had intestinal or stomach 
contents in the abdomen.) Of 8 typhoid cases, 
4 died, a mortality of 50 percent. _ 

In general, his treatment is: 1. Remove 
or close as rapidly as possible through a small 
incision the atrium of infection. 2. Wash, or 
extensively irrigate the peritoneal cavity. 3. 
Use as little drainage as possible, and do not 
attempt general peritoneal drainage. 

He believes the only drawback to irrigation, 
which he uses uniformly, is that it prolongs 
the operation; he does not believe that it 
entails further important trauma, nor that 
it spreads the pus to uninfected zones of the 
peritoneal cavity. As an absolute indication 
for irrigation, he mentions the presence of 
gastric or intestinal contents. He states that 
“washing accomplishes at once what is more 
slowly and imperfectly performed by drainage.” 
His after-treatment is largely on our original 
lines, except that he prefers a more intermittent 
proctoclysis. In comparing recent results with 
past experience, he cautions against laying 
too much stress upon any one detail of tech- 
nique. He says: 

1. We now operate more rapidly. 

2. We aim to get the patient to bed quickly. 

3. We use large quantities of fluid. 

4. The gastrointestinal tract is rested. 

5. The Fowler position is maintained. 


All of these have marked advantages over 
the older methods, each contributing its share 
to.the general good results. 

Franz Torek reports 18 cases (to which he 
subsequently added 3) with 3 deaths, mortality 
14 per cent. He says: “The pus is allowed 
to flow out .... (or) it is dipped out with 
gauze sponges or swabs.” “ After having re- 
moved the appendix, I flush the peritoneal 
cavity with large quantities of saline solution 
poured jrom bottles or pitchers. The flushing 
is done in sections, a portion of the peritoneal 
cavity being cleaned at a time.” He actually 
washes the intestine “by some gentle to-and- 
fro motions of the hand.” “Whenever fresh 
adhesions between adjacent coats of intestines 
are encountered, they must be loosened. 
When the lavage has been finished, I close 
the abdomen completely without drainage.” 

He had no deaths in cases operated before 
70 hours after the onset of the peritonitis. 
The first fatal case was that of a boy of 10 
years, who was moribund. when brought in 
four days after the onset of the disease; he 
died two hours after operation; the second 
had gone on quite nicely until the sixth day, 
when for some unaccountable reason the tem- 
perature rose and the patient died with symp- 
toms of sepsis; the third was operated on the 
fourth day of an appendicitis with a very 
septic course; operation did not tend to dimin- 
ish the symptoms. 

He attributes an especial virtue to the wash- 
ing of the peritoneum by pouring the fluid 
into the cavity. 

These results are certainly remarkable, in 
view of the fact that he did not drain his cases 
with such good results otherwise, one cannot 
help but speculate on the possibility of having 
saved at least two of his three fatal cases had 
he drained them. 

What special reason there is for considering 
the omission of drainage in a suppurative sac 
of peritoneum advantageous when we institute 
it in all other types of acuée pus cavities, we 
cannot understand. 

L. W. Hotchkiss reports three series of cases. 
The first consists of 12 cases from 1895 to 1899 
which were treated by “free opening, more 
or less evisceration, saline irrigation, and 
drainage.”’ Eleven died. 
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The second details 15 cases with no deaths. 
These were treated by “rapid removal of the 
appendix . . . . omitting the broad protective 
packings of gauze to prevent soiling, free ir- 
rigation of the pelvis and lower abdomen with 
hot normal saline solution, and closure of wound 
down to a small cigarette drain which led to 
the pelvis and appendiceal site.” 

The third series during the period from 
1902 to 1906 consisted of 28 cases in which the 
pelvis and lower abdomen were washed out with 
a Blake tube or the jacketed glass return-flow 
canula. The peritoneal cavity was not drained. 
Five of these died, 3 were moribund when 
operated, 1 probably had pneumonia at the 
time of the operation, and another had an 
extensive tuberculosis of the lung. Omitting 
his first series, he had 43 cases with 5 deaths, 
a mortality of 114 per cent. He believes that 
his success is due in part to non-drainage of 
the peritoneal cavity. 

The mortality in 161 cases of general sup- 
purative peritonitis of appendiceal origin, in 
the Massachusetts General Hospital for a 
period of 5 years, was 66 per cent; the number 
of deaths decreased from 72 per cent in 1899 
to 52 percent in 1900. In St. Thomas Hospital, 
of too cases flushed, 80 per cent died; of 19 
cases not flushed or sponged, 47 per cent died, 
and these were mostly late cases. Harte and 
Ashhurst collected a large number of cases of 
typhoid peritonitis from the literature; a 
tabulation of 200 odd cases in this collection 
with reference to the method of treatment is 
interesting. 


Cases Rec. Died Mortality 
Drainage, no wiping or ir- 

Wiping and drainage...... 31 12 19 61% 
Irrigation and drainage . . .176 46 130 74% 
Wiping, irrigation, and 

I Io go% 


While the number of cases under the above 
headings varies considerably, each is large 
enough to eliminate mere chance. It is re- 
markable to note how each additional pro- 
cedure in the operation adds from 15 to 20 
per cent to the mortality. The procedure 
itself adds its quota of deaths, while the more 
extensive handling necessary to carry out the 
procedure adds an additional percentage, and 
finally the prolongation of the operation and 
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the greater quantity of anzsthetic swell the 
total to its appalling proportions. 

George Woolsey reports 17 cases of typhoid 
perforation operated by different surgeons, 
including 6 of his own; 14 of these were irri- 
gated, in 2 it is not specified, 1 was not irrigated, 
but the area of perforation was cleansed; 4 of 
these recovered, a mortality of 76.4 per cent; 
of his own 2 recovered, a mortality of 663 per 
cent. 

He emphasizes the fact that children do well 
in typhoid perforation and that cases operated 
late often recover, probably because the type 
of infection is mild. 

Stuart McGuire says “a record of 24 patients 
with diffuse suppurative peritonitis. The first 
6 were treated by the old method of irrigation 
and multiple drainage, with 5 deaths, 87.5 
per cent. The last 18 [now 22, from recent 
communication] were treated by the Murphy 
method with but 1 death.” 


TREATMENT 


The details of the treatment of perforative 
peritonitis will be considered in the order in 
which the pathologic processes appear, that 
cause the mortality. 

First, septic intoxication is the primary and 
most frequent cause of death in perforative 
peritonitis. The prevention of absorption is 
therefore of greatest importance. There is a 
pre-operative period in which much may be 
done to retard absorption, preparatory to sur- 
gical intervention. 

The pre- and post-operative importance of 
the Fowler position is underestimated. The 
patient should be placed in the Fowler position 
at his home the moment the diagnosis is made, 
and kept so until convalescence is well ad- 
vanced. He should be taken to the hospital 
in this position to prevent the spreading of the 
infection to the upper abdomen during trans- 
portation, carried so to the operating-room, 
and operated upon with at least the shoulders 
well elevated, if, as may be the case, the abdo- 
men cannot be approached in the sitting posi- 
tion. This procedure is based on the phy- 


siology of peritoneal absorption, normal and 
pathological, and further discussion is not 
necessary. 

It is scarcely necessary to dwell on the 


SURGERY, GYNECOLOGY AND OBSTETRICS 


importance of peristaltic rest by withholding 
food (emphasized by Ochsner), or the appli- 
cation of cold to the abdomen, for lessening the 
distribution of the infective material. The use 
of opiates for this purpose is to be condemned, 
as the relief from pain experienced by the 
patient, the apparent improvement in the 
general condition, and the mild cardiac stimu- 
lation produced, give-a false sense of security 
leading to dangerous delays. 

Gastric lavage may be resorted to with 
advantage, immediately preceding the opera- 
tion, if the case is twenty-four hours advanced, 
—the operation to be performed at the earliest 
possible moment. In intensely poisoned and 
cyanotic cases, a pre-operative intravenous 
injection of two to four pints of normal salt 
solution materially improves the condition. 

Anesthetic. We use ether anesthesia with 
the drop method, given by the sister in charge 
of anesthetics who has had an experience of 
over 8,000 anesthesias. In no case did it re- 
quire over seven minutes to produce complete 
relaxation. We feel that the anesthetic should 
never be started in these cases until the patient 
is on the operating-table and all prepared for 
the incision; then it should be rapidly pushed 
to completion, but never by asphyxiation with 
an ether cone. ; 

Nitrous-oxide gas answers admirably for 
these operations, and in expert hands gives 
most gratifying results. 

Stovaine spinal analgesias give complete 
relief from pain in a short period of time and 
stimulate peristalsis as observed by Brewer, 
Moynihan, and others. 

Local analgesias, Schleich, and others have 
been used, but they do not permit of easy intra- 
abdominal work and we believe are poor sub- 
stitutes for nitrous-oxide gas or ether. 

The line of incision. This is to be made 
over the seat of perforation when its location 
has been determined; otherwise it is made at 
the right of the median line, as the perforations 
are much more common in the right than in the 
left half of the abdomen and the incision can 
be enlarged upward or downward ad libitum 
without dividing muscle-fibres transversely. 
The manner of going through the abdominal 
wall is of little moment and depends upon the 
individual operator’s custom. For appendiceal 
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‘ abdomen drained, 5 recovered. 
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cases we make the incision at the outer edge 
of or through the right rectus muscle, open 
the peritoneum quickly, and locate the point 
of leakage. If the duodenum or stomach be 
perforated, enlarge the opening immediately, 
as it is necessary for free work and avoids 
traction on the viscera in these cases. If the 
appendix is suspected it can best be brought 
into the field by passing the finger of the right 
hand outward beneath the abdominal wall to 
the base of the fossa, then turning inward and 
upward over the iliac vessels, hooking yp the 
meso-ileum and bringing it into the field. 
The ileum can then be readily followed to the 
appendix, which saves much time and manipu- 
lation. 

Closure of the leak. If this be the appendix, 
for the sake of speed clamp it at its base, ligate 
it in the crease made by the clamp, and ampu- 
tate; burial of the stump usually entails too 
much time and manipulation to warrant its 
execution. Return the cecum to the abdomen. 
If the leak be an intestinal or gastric ulcer, 
close by a double or triple row of Lembert 
sutures. In gastric cases, with considerable 
inflammatory induration about the ulcer, this 
may be difficult or impossible; in such cases 
close the opening by stitching a coil of the 
duodenum or colon over it. (Case of Mr. C. 
cited below.) Never permit the opening of a 
perjoration to remain patent, depending upon 
drainage for relief. In 18 cases of perforating 
duodenal ulcer, reported by Laspéyres, in which 
drainage alone was used without closure of 
the abdomen, 17 died immediately and 1 four 
months later from peritonitis; while of 15 
cases in which the opening was closed and the 
(See article on 
“ Perforating Ulcers of the Duodenum,” Am. 
Journal of Obstet., vol. xlvi, No. 6, 1902.) 
Do not resect gastric ulcers in the presence of 
perforation. If the pylorus is involved in the 
induration and obstruction is likely to follow, 
perform a posterior gastrojejunostomy with 
the button; in these cases, sew the duodenum 
securely over the perforation, peritoneal side 
in, as in case following: 


Mr. C., aged 72 years, referred to me by Drs. Mix 
and Lespinasse. Patient had complained of gastric 
disturbances for ten or fifteen years. Most of that 
time he was restricted to a milk diet. At eight o’clock 
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on tlie morning of his admission to the hospital, he was 
seized with a severe pain in the abdomen, great dysp- 
noea, and nausea. The distress in breathing was so 
great that it resembled that in angina pectoris. A 
diagnosis of perforative gastric ulcer was made, he was 
removed to the hospital, and at 5 Pp. M. he was operated. 
An opening large enough to admit the tip of the little 
finger was found in the center of an induration 2} 
inches in diameter in the anterior wall of the stomach, 
the margin involving the pylorus; this induration was 
such as to prevent suture of the edges; the duodenum 
was freed by dividing the peritoneum on its outer side, 
it was flapped or rolled over and fixed with two rows 
of sutures, making a patch over the perforation. A 
posterior gastro-duodenostomy with the oblong button 
was then performed. The entire operation occupied 
about one-half hour. A drain was inserted down to 
the gastric patch; the right rectus was split at its 
pubic attachment and a tube inserted into the recto- 
vesical pouch. Large quantities of gastric fluid imme- 
diately escaped through this tube and continued to 
escape for three days. Considerable fluid also escaped 
from the upper gastric drain. He was placed in the 
Fowler position and was given one 20-c.c. dose of 
streptolytic serum, hypodermically, every 24 hours. 
Proctoclysis was instituted. His recovery was un- 
eventful and the button passed in the usual time. 


The mortality from simple drainage without 
closure of duodenal, gastric, and intestinal per- 
forations is such as to brand that line of treat- 
ment as inefficient and unjustifiable. 

Washing removes the pus, with its myriads 
of leukocytes, sent there for the sole purpose 
of protection; if it be soon after the peritonitis 
has set in the pus may contain only the harm- 
less staphylococcus albus. If it be late, wash- 
ing will endanger the patient, in that it tends 
to carry virulent colon bacilli to new, unaffected 
parts of the peritoneum. 

Irrigation of the whole cavity prolongs the 
operation, necessitates more or less eviscera- 
tion, traumatizes the peritoneum, spreads the 
infection everywhere, and especially does it 
carry it to the diaphragmatic zone. 

Dudgeon and Sargent believe that strepto- 
coccus peritonitis is a clear indication for 
flushing and “the most thorough possible.” 
This is advocated because the spreading of 
such a peritonitis is extremely rapid, and the 
phagocytes are but little able to cope with this 
form of infection and may be washed away 
without robbing the patients of what, in other 
infections, constitutes the chief defense; our 
views on this matter have already been given. 
Streptococci travel through the peritoneal 
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and subperitoneal lymph spaces freely and 
cannot be washed out. 

In virulent infections, gastric perforations 
because of foreign bodies, and intraperitoneal 
hemorrhage, many writers advise thorough 
washing with a view of removing the foreign 
material, gastric or intestinal contents, and 
blood. This might have advantages if it 
could be effectually accomplished. 

The author cites the following case as an 
illustration of the streptococcus infection. 
Young female admitted to medical depart- 
ment of Mercy Hospital Sunday evening; had 
complained of intense pain in abdomen since 
Saturday morning; leukocyte count 22,000. 
Monday morning at nine o’clock it was 34,- 
000; at twelve, when she was transferred to 
the surgical department, it was 80,000; all of 
these estimates were made by the same micro- 
scopist. The abdomen was greatly distended, 
and a diagnosis of perforative peritonitis was 
made. On opening the peritoneum it was 
found intensely congested and cedematous, and 
contained a moderate quantity of free pus. 
The appendix was found to be the atrium of 
infection; it was free from adhesions and was 
removed as above described; a large drain was 
inserted down to the pelvis; patient was 
placed in the Fowler position and 20 c.c. of 
streptolytic serum were administered at a single 
dose and repeated every 24 hours for four days; 
a continuous proctoclysis was instituted, and 
24 to 30 pints of salt solution were absorbed 
each 24 hours. It was a pure streptococcus 
infection and we believe came to the appendix 
from a streptococcus infection which the patient 
had had in her index finger two weeks before. 
Recovery was uneventful. The relief of pus 
tension is the first surgical step toward retard- 
ing absorption in all acute injections. The 
maintenance of low pressure in every. pus 
pocket is a sine qua non to continued freedom 
from absorption. Reduction of tension must 
be initial and the absence of pressure contin- 


uous. These purposes are accomplished by 
drainage. 
Drainage. Fenestrated or split rubber tubes 


inserted to the stump of the appendix or the 
site of the ulcer, and into the vesico-rectal or 
Douglas’ pouch, and any other pus pockets that 
may exist, is the only form of drainage per- 
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missible. Glass tubes cause strangulation, 
pressure necrosis and kinks that have been a 
frequent cause of death. Gauze packings, 
drains, loose or cigarette, cease to be drains 
in a very few hours and are then a distinct 
menace. ‘They are to be used only to wall off 
intestinal contents where necrosis has occurred 
or is imminent, and then only in conjunction with 
tubes. 

As already stated, some operators attribute 
an especial element of success to their non- 
draingge. 

In every position in the body where a viru- 
lent pus cavity has been opened and there has 
resulted a lowered temperature or a disap- 
pearance of fever, the toxic manifestations 
again arise when the pus becomes retained 
under pressure. 

These principles are axiomatic in the man- . 
agement of acute infections in other parts of 
the body, and the peritoneum should be no 
exception. True, the peritoneum has great 
resistance against bacterial invasion and can 
care for a larger quantity of mildly virulent 
infective products without drainage, but if the 
tension on these products is restored and they 
are virulent, death after operation will occur 
on the same basis as preceding it. Therefore, 
the continuation of the drainage is vital in the 
virulent cases and will save many lives. The 
peritoneum should continue to be treated in 
these particulars, on the same basis as infec- 
tions in other portions of the body. We do 
not wash, scrub, knead, or traumatize acute 
osseous or cellular phlegmonous cavities. Why 
the peritoneum? The advice of Callender over 
a half century ago, “do not milk an abscess,” 
was admirable, and is applicable to the perito- - 
neum. 

The abdomen is often closed with pints of 
pus still in the peritoneal cavity; its low pus 
tension is maintained by the tube which is 
stitched to the lower angle of the wound or 
brought out through the rectus muscle. 

The entire technique should be accomplished 
in a very few minutes, j. e., get in quickly,— 
get out quicker. Time is vital in these cases. 


If the anesthesia is prolonged, the manipula- 
tion great, the sponging and flushing excessive, 
the patient leaves the table with a feeble capil- 
lary circulation and does not rally. It has 


» MURPHY: PERFORATIVE PERITONITIS 593 


taken 15 years for the surgical profession to 
overcome the evil tendency of slow and pro- 
longed operations advised and practiced by 
the masters of surgical pathology 20 years ago. 
The records of every hospital in the period 
from 1889 to 1904 prove the truth of this state- 
ment; they read: peritonitis — operation — 
death from collapse. 

The pus discharges from the tube for many 
days in some cases and only for a short period 
in others. The tube does not become rapidly 
circumscribed by agglutinations if the pus is 
virulert, notwithstanding some of the recent 
teachings, based on animal experiments. 


PROCTOCLYSIS — ENTEROCLYSIS 


As soon as the patient is returned to bed, 
proctoclysis is instituted and maintained until 
the serious symptoms of intoxication cease. 
The continuous method is by far the most 
scientific and successful. Moderate distension 
is the normal condition of the large intestine. 
If it is hyperdistended it causes spasm and ex- 
pulsion of material. The mucosa of the large 
intestine absorbs water with great rapidity. 
We have administered 30 pints ofenormal salt 
solution in 24 hours to a patient 11 years old, 
and it was all retained. The retention of fluid 
in the colon depends entirely upon the method 
of its administration. We have visited hospi- 
tals numbers of times and have been shown 
patients who were receiving the ‘Murphy 
treatment.” We should not have recognized 
it without the label. It is difficult to impress 
doctors and nurses with the importance of 
details, notwithstanding that the best results 
are secured only by close attention to detail. 
The fluid should be administered through a 
fountain syringe to which is attached a 3-inch 
rubber hose fitted with a hard rubber or glass 

‘vaginal douche tip with multiple openings. 
This tube should be flexed almost to right 
angles 3 inches from its tip. A straight tube 
must not be used, as the tip produces pressure 
on the posterior wall of the rectum when the 
patient is in the Fowler position. The tube 
is inserted into the rectum to the flexion 
angle and secured in place by adhesive strips 
binding it to the side of the thigh so that it can- 
not'come out; the rubber tubing is passed 
under the bedding to the head or foot of the 


bed, to which the fountain is attached. It 
should be suspended from 6-to 14 inches above 
the level of the buttocks and raised or lowered 
to just overbalance hydrostatically the intra- 
abdominal pressure, i. e., it must be just high 
enough to require from 4o to 60 minutes for 
14 pints to flow in, the usual quantity given 
every two hours. The flow must be controlled 
by gravity alone and never by a forceps or con- 
striction on the tube, so that when the patient 
endeavors to void flatus or strain, the fluid can 
rapidly flow back into the can, otherwise it will 
be discharged in the bed. J¢ is this ease oj 
flow to and from the bowel that insures against 
over-distension and expulsion onto the linen. 
The fountain had better be a glass or graded 
can, so that the flow can be estimated. The 
temperature of the water in the fountain can 
be maintained at 100° by encasement in hot- 
water bags. The fountain is refilled every 
two hours with 14 to 2 pints of solution. The 
tube should not be removed from the rectum 
for two or three days. When the nurse com- 


‘plains that the solution is not being retained 


it is certain it is not being properly given; even 
children tolerate proctoclysis surprisingly well. 
We believe that, next to the conservative tech- 
nique of the operative procedure, proctoclysis 
is second in importance as a life-saver. It 
rapidly restores blood pressure, it improves 
the capillary circulation, it quiets the thirst, it 
eliminates the septic products and increases 
the excretions. All of the details are simple, 
but they must be carried out with precision to 
secure the best results. If the patient has a 
tendency to vomit, is nauseated, or shows evi- 
dence of gastrectasis, lavage should be prac- 
ticed and repeated often if the stomach refills 
with fluid. 

Serum treatment. <Anti-streptococcic serum 
is beneficial in those cases where local resist- 
ance is meagre and the leukocytic reaction 
feeble. It is decidedly indicated in the strep- 
tococcic cases. Colon bacillus vaccines con- 
trolled by opsonic index, after the practice of 
D. J. Davis, of Chicago, are capable of raising 
the index to four or five times the normal. 
This work, however, is yet in its infancy, and 
until we can get a means more simple than the 
opsonic index to avoid inducing the negative 
phase these vaccines will be little used. 


4 


594 


As before described, the protective peritoneal 
injections of nuclein, oils, etc., open another 
field for extensive experimental and clinical 
observation. 

We have used the streptolytic serum in a 
large percentage of our cases, and we believe 
with beneficial effect; 20 c.c. are injected 
immediately after the operation and the same 
quantity each succeeding twenty-four hours 
until the patient is out of danger. 

Dressings. The dressings should be changed 
as often as is necessary for the comfort of the 
patient. Once every 24 hours the tubes should 
be rotated a trifle, first to the left and then to 
the right, to prevent closure of the fenestrae 
by adherence of omentum or intestine. Suc- 
tion, irrigation, and pyrozone injections are 
unnecessary and dangerous, as the plus abdom- 
inal pressure forces the pus out. 


DRUG TREATMENT 


Opium and its derivatives and coal-tar ano- 
dynes were never given either bejore or after 
operation. While opium might be a valuable 
aid in retarding peristalsis, it also adds to the 
intestinal retention, thus circumscribing the 
process in the early stage. The toxic absorp- 
tion, which is sufficiently great as it is, has then 
added to it the retention of poisons in the in- 
testines, where absorption continues; finally 
a dose of morphine is super-added, which may 
be just sufficient to turn the tide against the 
patient. 

Dudgeon and Ross (quoted by Dudgeon 
and Sargent) have shown that leukocytosis is 
markedly inhibited by morphine. 

Adrenalin, strychnine, camphor, or caffeine 
are the most valuable stimulants in the order 
named, but are rarely given. The intravenous 
infusion of 800 to 1,000 c.c. of salt solution, 
with six drops of adrenalin, is strongly recom- 
mended by Heidenhain for restoring the blood 
pressure and overcoming collapse. 

Calomel in }-grain doses may be given at 
short intervals (every 10 to 15 minutes) until 
two grains are administered. 

Ileus is a frequent, very annoying, and often 
dangerous complication. The adynamic type 
(due to the paresis of the intestine as a result 
of the peritonitis) with its coprostasis and 
tympany is rarely associated with nausea and 
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vomiting. Tympany is marked and “gas 
pains”’ recur frequently; continued post-opera- 
tive tympany is always indicative of danger. 
Inability to expel flatus or feces often con- 
tinues for days after operation. The symp- 
toms become most urgent at the end of the 
second and the beginning of the third day; if 
still continuous, they become alarming and the 
condition is dangerous. Statistics show that 
ileus is an extremely common cause of death. 
If nausea and vomiting are present, gastric lav- 
age must be practiced, bearing in mind that 
repeated emesis of small quantities indicates 
an over-distended stomach, analogous to the 
incontinence in over-distension of the urinary 
bladder. The treatment of this condition 
consists of repeated carminative or saline 
enemata. High enemata of alum water (4-oz. 
dried alum to the quart of water) have been 
found effectual in our work; they stimulate 
peristalsis in the large intestine and often give 
relief, and should always be given with a foun- 
tain syringe, never with a bulb. Medicinally 
the best results are obtained by hypodermic 
injections of physostigmine (eserine) salicylate 
repeated every two hours in doses of 1-6oth 
to 1-40th grain. We consider the hypodermic 
injection of atropine sulphate, 1-Ooth grain, 
repeated every three hours until constitutional 
effects appear, next in efficiency. If these 
methods fail, the case is indeed desperate, and 
the possibility of a mechanic ileus must be 
considered. 

The symptoms of mechanic ileus are essen- 
tially the same as under other circumstances, 
but in practice it is difficult to say. when a con- 
dition ceases to be adynamic and becomes 
mechanic in character. Pain, wave-like and 
colicky, increasing frequency of emesis until 
it becomes a gulp every two or three minutes is 
the clinical picture. The vomitus is never 
fecal but often of offensive odor. The meteor- 
ismus increases with time, the degree of dis- 
tension depending somewhat upon the length 
of intestine above the seat of obstruction, all 
of which is distended with gas and fluid. In 


the early stages of the obstruction stormy peri- 
stalsis is manifest but becomes less and less as 
the intestine becomes fatigued. Borborygmus 
is one of the most positive signs of mechanic 
obstruction; it is never present as a result of 


MURPHY: PERFORATIVE PERITONITIS 


continued peritonitis or paralytic ileus. Co- 
prostasis is persistent; at first there may be 
small quantities of faeces passed after enemata; 
this is merely the material in the lower bowel 
and might mislead, especially if an inexper- 
ienced nurse reports “a bowel movement.” 
Gastric lavage may stop the vomiting and give 
a fallacious sense of security. ‘There is no more 
perplexing problem in all surgery than to 
decide when to reopen the abdomen with 
symptoms of post-operative ileus; the more 
experience one has the more one appreciates 
the inadequacy of diagnostic guides. If the 
treatment for adynamic ileus described above 
fails to produce results within a limited time, 
it should be assumed the obstruction is me- 
chanic and the abdomen reopened, meeting 
indications on a basis of general principles. 
Such cases should never be permitted to go to 
the stage of capillary cyanosis, a definite sign 
of intense intoxication and approaching disso- 
lution. In our series of 49 cases (the last one 
operated by the author’s associate, Dr. Neff, 
during his attendance at the meeting), we have 
had 6 of post-operative ileus; 3 were relieved 
by removing the stitches and incising a dis- 
tended intestinal coil at the side of the drainage 
tube after staying it with two or three through- 
and-through silk sutures. This relieved the 
tension; feces escaped for a few weeks, and the 
opening healed in each case without interven- 
tion. In continued excessive tympany, with 
anxious expression, rapid breathing, and little 
capillary stasis, the wound should be reopened 
and an enterostomy performed as above, even 
when the ileus is adynamic. It favors drainage 
and lessens absorption. A fourth case was 
operated out of the city; the patient had an 
obstruction five weeks after the operation and 
died of collapse six or eight hours after an opera- 
tion for the obstruction; this is not included as 
a death from suppurative peritonitis as the 
patient was not under our immediate observa- 
tion and the death was so long after and inde- 
pendent of the peritonitis. 


CasE No. 46. (5th case of ileus.) A very fleshy man 
with peritonitis from direct perforation of appendix 
into free peritoneum, operated 27 hours after perfora- 
tion and 58 hours after the onset of the appendicitis; 
diffuse and spreading peritonitis; offensive pus through- 
out; appendix removed in the usual way; deep pelvic 
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drain; the patient had an old right inguinal hernia 
which was not disturbed. Left the operating-table 
in good condition. The abdomen became gradually 
more and more distended; the evening of the second 
day there was some emesis, relieved by lavage. Peri- 
stalsis was active, but there was no bowel evacuation; 
on the morning of the third day the emesis was more 
frequent, pulse 120, capillary circulation good, no 
bowel movement of importance, although interne and 
nurse reported passing of flatus. Patient was taken to 
the operating-room and we could not conclude that it 
was a mechanic ileus so he was returned to his room. 
At 9 o’clock the night of the third day, 82 hours after 
the operation, his capillary circulation began to change, 
and the emesis became more frequent. ‘The pulse had 
quickened to 138. The abdomen was opened in the 
middle line. A gangrenous coil of intestine 14 inches 
in length was found, which ruptured on lifting it out of 
the cavity; the gangrene was due to the twisting of the 
coil around the omentum, which had become adherent 
to the old hernial opening, using the omentum as a 
turning pole, thus compressing the omentum and stop- 
ping the circulation, causing gangrene, while the lumen 
of the bowel was free and permitted the escape of gas 
as reported by the interne and nurse. The peritoneum 
was entirely free from pus. The gangrenous coil was 
freely opened and retained in the wound with rubber 
tubes in the proximal and distal ends. The capillary 
circulation was extremely poor at the completion of the 
short operation and the patient died seven hours later. 
This death was due to our inability to differentiate 
between adynamic and mechanic ileus, notwithstanding 
that the patient was under our direct observation. 
CasE No. 37. I. I. was admitted to the Presbyterian 
Hospital Sunday, November 24, 1906. On Sunday, 
November 17th, the patient complained of headache 
and severe pain in the abdomen, shortly followed by 
vomiting. His abdomen became sore; he had some 
fever but a doctor was not called. He remained in 
bed two days, Monday and Tuesday. Friday he did 
not feel so well, and Saturday, the 23d, he was attacked 
with severe pain in the region of the umbilicus. A 
few hours later he vomited, his pain became intense, 
and continued throughout the day. He had eaten 
nothing since Friday afternoon as he felt indisposed 
toward evening. He had a high fever Saturday evening 
and Sunday forenoon. He was prepared for operation 
at nine o’clock Sunday evening, November 24th, seven 
days after the onset of his trouble and thirty-three 
hours after the occurrence of his perforation. The 
abdomen was opened and a large quantity of offensive 
pus escaped immediately on incising the peritoneum. 
The appendix was found near the brim of the pelvis, 
its end was free from adhesions, and an opening existed 
communicating directly with its lumen. The area of 
gangrene was not more than one-half inch in length. 
The offensive pus was throughout the exposed field and 
pelvis, and a large quantity welled up from the pelvis, 
The appendix was excised in the usual way. A large 
drainage tube was inserted into the vesico-rectal pouch 
and brought out through the wound. The patient’s 
abdomen was very much distended and considerable 
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tension was exerted on the sutures. Microscopic 
examination showed pneumococci and staphylococci; 
no streptococci. Proctoclysis was continued for four 
days. Adynamic ileus was a marked feature in this 
case, but a secondary opening was not resorted to. 

May 1, 1908, seventeen months after the peritonitis, 
the patient presented himself at clinic, at 12 o’clock, 
complaining of pain in the abdomen, nausea and 
vomiting which had been present since 3 o’clock 
the previous afternoon. Dr. Neff was conducting the 
author’s clinic. He made a diagnosis of intestinal 
obstruction, immediately opened the abdomen, and 
found the ileum rotated two-thirds of a circle on itself, 
looped for ro inches and bound down by adhesions. 
The patient made an uninterrupted recovery. This 
is the sixth case of ileus in the 49 cases operated. 


Pulmonary complications, even bronchitis, 
were very rare. We had one case of double 


pneumonia, No. 16 of our series. 


Girl, aged 5 years, operated on third day of appen- 
dicitis, 24 hours after the onset of a general suppura- 
tive peritonitis. On the fourth day the abdomen was 
scaphoid; the bowels were moving regularly and 
the patient was considered quite out of danger. That 
evening she developed pain in the right side, with a few 
rales, next morning there was considerable consolida- 
tion of the lower lobe, with beginning pain in the left 
side; by evening the left lower lobe was rapidly con-. 
solidating. The morning of the sixth day respirations 
were 80, pulse was 160 to 170, severe dyspnoea and 
cyanosis, abdomen flat, bowels moving, no emesis. 
She died on the evening of the sixth day, from a double 
pneumonia. 


We have included in this paper only such 
cases of spreading, free peritonitis as resulted 
(a) from direct communications of the alimen- 
tary canal into the free peritoneal cavity, 
(b) perforations of the appendix with primary 
retention of the infective material in a circum- 
scribed zone and subsequent rupture into the 
free peritoneal cavity, so that there resulted a 
communication from the intestine, through the 
appendix, and through the abscess into the free 
cavity. We do not include any cases of peri- 
tonitis with circumscribed abscess not com- 
municating with the free peritoneal cavity, no 
matter how much pus was present in the general 
cavity. If we did, the number would run into 
the hundreds. Many times with circum- 
scribed periappendiceal abscesses and circum- 
scribed perigastric abscesses there are large 
quantities of pus in the free cavity, usually of 
the staphylococcus type. This is not consid- 
ered a general suppurative peritonitis nor a 
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perforative peritonitis; it is a circumscribed 
abscess with defensive pus in the free cavity, 
and is a less dangerous condition than if no pus 
was present in the cavity around the circum- 
scribed abscess. 

The cases included in this series cover a 
period of a little over five years, since the insti- 
tution of our present plan of treatment, and 
practically all of them have been managed in 
identically the same way. They have all been 
operated in public institutions, in my ward 
and private service, the records of which are 
open for inspection. Four of the cases were 
operated in my service by Dr. J. M. Neff and 
one by Dr. Charles J. Rowan, my associates. 

There were 50 cases* in all operated: 2 were 
gastric perforations, 1 duodenal, 4 typhoid, and 
42 appendiceal. The 16th and the 46th cases 
died: the first from a double pneumonia on the 
sixth day after the operation (cited above); 
the second from a mechanic ileus and strangu- 
lation of the intestine around the omentum 
which was adherent to an old hernial opening 
(also cited above). 

The severity of these cases may be estimated 


Ms pry the above article we operated upon case 50. 
y, J. P., age 7 years, referred by Dr. Russell, admitted to Mercy 
Bexidal a “ath, The appendix was free from adhesions and had 
a clean-cut perforation near its base, which admitted the gangrenous 
contents of the appendix into the free peritoneal cavity and set up the 
peritonitis. The usual treatment was instituted, Pus continued to dis- 
charge freely for five days. On the evening of the 4th day he showed 
evidence of a beginning “right side” pneumonia. On the morning of the 
sth day the consolidation was complete. On the evening of the 6th day 
his temperature was 100.6°, his pulse 120. His abdomen, which — 
been enormously distended, was now flaccid and relaxed and his 
— His general condition is excellent. 
male, = 23 —, referred by Dr, Edwards, ad- 
oa 4 Maur Hospital ay 1sth. He had been ill for 8 or 10 days 
with typhoid fever. The day following admission he had a very profuse 
intestinal hemorrhage. At 7 o’clock, May 24th, he was attacked with 
acute pain in the right iliac fossa. His abdominal wall became rigid 
and very sensitive to pressure. At 7:30 his temperature was 105°, 
pulse 130; leukocyte count 4,600. There was no vomiting. e 
Pain spread rapidly over the abdomen. At 11 a.m. May 2sth, he was 
seen by Dr. Edwards and transferred to the surgical side with a diag- 
nosis of typhoid perforation. His pulse was 138, and leukocyte 
count 9,000 just{preceding operation. On opening the abdomen there 
was escape of gas and intestinal contents. The appendix showed 
an infiltration resulting from the typhoid ulcer but had not per- 
forated. The ileum was drawn into the field and a number of 
ulcers recognized through the wall. ‘The perforation was found 16 
inches from the ileo-cecal valve; the intestinal contents were pouri 
out of the opening. The perforation was closed with three rows o 
Lembert a linen sutures. A 4-inch drain was inserted into 
the recto-vesical oer and brought out through the wound. A pint or 
more of intestinal fluid flowed from the pelvis through the tube. There 
was a general peritonitis. Time for complete operation 18 minutes, 
There was no irrigation nor sponging. The patient was placed in bed 
at an angle of 55° and proctoclysis instituted. Two hours after the 
operation the leukocyte count was 9,000. Six hours after ee it 
was 9,400. His temperature had dropped to 101°. His pulse was 
112, while immediately following the operation it was 140. The 
anzsthetic was ether. No emesis followed. He was given 20 c. c. of 
serum, 
With these cases added, we have a total of 51, with 5 typhoids 100 
per cent recovered and less than 2 per cent mortality in all cases. 
Seventy-four hours —- Tation of last case, pulse 96, temperature 
100.6° F. No emesis. lomen flat, bowels phe ie 
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from the fact that 7 had to be re-operated for 
circumscribed accumulations of pus in various 
parts of the abdomen; 6 had to be re-operated 
for mechanic ileus,— making 264 per cent of 
cases requiring a second operation. 

In each of the circumscribed abscess cases, 
there was a return of the temperature, local 
tenderness, and local and circumscribed resis- 
tance, but in none was there a development of 
a second general peritonitis. The occurrence 
of secondary abscesses indicates that even the 
Fowler position and pelvic drainage were not 
ample to avoid circumscribed accumulations 
of pus; these, however, are about as easily 
relieved by drainage as any local phlegmons. 
The duration of the discharge of pus varied 
greatly, lasting in some of the appendiceal cases 
as long as three weeks. 

The gastric contents escaped from the pelvic 
drain as long as 3 days, as shown in case of 
Mr. C. cited above. There were no fecal fistule. 

The period of time that elapsed between the 
moment of perforation and the time of operation 
varied considerably. In the duodenal case it 
was eight hours, and the leukocyte count was 
23,400 just preceding the operation, showing 
that notwithstanding the supposed mild viru- 
lence of the peritonitis in the duodenal cases 
there was a high leukogenetic response. 

The gastric perforations were operated eight 
and fourteen hours respectively after the perfor- 
ation. 

In the direct perforations of the appendix 
into the free peritoneal cavity one can accu- 
rately estimate the time of perforation, but in 
the circumscribed abscess variety it is difficult 
to say just when the abscess ruptured into the 
free peritoneal cavity. We based our calcula- 
tions in these cases on the sudden increase in 
pain, enlargement of inflammatory zone, nausea 
and vomiting, interposed on an already existing 
clinical case of appendicitis. On this basis of 
calculation a period of forty hours was not 
exceeded from the time of the perforation to the 
operation, while many of them had suffered 
from the appendicitis for 3, 4, 5, 6, and even 
7 days. The degree of abdominal distension, 
intensity of intoxication, or facies Hippocratica 
were no indexes to the length of time that had 
elapsed since the free perforation, as many 
cases of circumscribed abscess have all these 
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symptoms. The earliest operation was three 
hours after the onset of the perforation symp- 
toms, the latest forty hours; twenty-two to 
thirty hours was the most common period. 

The author wishes to thank the family phy- 
sicians for reference of cases and to congratu- 
late them on their early diagnosis and prompt 
demand for surgical relief in these cases; to 
them he feels belongs much of the credit for 
the good results secured, as in this class of 
cases early diagnosis and early surgical inter- 
vention are indispensable to success and are 
truly life-saving. 

There were no deaths from the peritonitis 
per se. When the plan of treatment outlined 
was first instituted, we believed the recoveries 
were coincidents. Now the number is so 
large and the results so uniform that we cannot 
refrain from concluding that they are the legiti- 
mate sequele of the treatment. Contrast the 
results of the last five years with those of the 
preceding five. The infections in perforations 
of the alimentary canal, we believe, have been 
and will be practically the same each succeed- 
ing decade; therefore we cannot attribute the 
results to a change in the virulence in the infec- 
tion. We believe also that the constitutional 
resistance, and the individual and local immuni- 
ties are the same as they were in the preceding 
decades. We know of the appalling mortality 
which accompanied perforative peritonitis in 
every decade of the last century. We know 
that it is less than ten years since we announced 
that these cases of general diffuse free peri- 
tonitis would practically always prove fatal. 
We apologize for our predictions. We believe, 
and that belief is based on the facts cited in this 
paper, that the results of the future can and 
will be uniformly good. This estimate in- 
volves the assumption that the medical pro- 
fession will make early diagnosis, will insist 
on early surgical intervention, will limit its 
surgical procedures to the least possible hand- 
ling and trauma consistent with closure of the 
opening and relief of pus tension, will limit the 
durations of anesthesia and quantity of anes- 
thetic, will shorten the actual time of operation, 
will insure the continued absence of pus ten- 
sion, will eliminate the sepsis already in the 
blood, restore the blood pressure, and will 
inhibit septic absorption by position. 


x 


598 


None of the above can be considered, indi- 
vidually, a life-saver, but each plays an impor- 
tant réle in securing the present good results. 
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BINNIE: AN OPERATION 


FOR THE REPAIR OF SUNKEN NOSE 


AN OPERATION FOR THE REPAIR OF SUNKEN NOSE! 


By J. F. BINNIE, Kansas City, Missouri 


devised to correct the deformity caused 

by destruction of the nasal bones and 

septum. Ch. Nelaton & Ombrédanne 
devote a book of 432 large pages to a proper 
description of rhinoplasty. ° When, in 1907, 
a young woman came to me with a distressing 
deformity (sunken nose, not saddle nose), due 
to the destruction of the cartilagenous septum 
but not of the nasal bones, from infantile 
syphilis, I consulted the aforementioned excel- 
lent work on rhinoplasty with a confidence 
which was not justified. I found practically 
everything except what was required. The 
case history is as follows: 

Miss N, aged 22, referred by Dr. Hornbach, 
Nevada, Missouri. Father and mother alive 
and well. Children, older and younger than 
patient, all well. When 9g years of age, patient 
suffered from nasal catarrh (?) which de- 
stroyed the cartilagenous septum and led to 
perforation of the palate. Under specific 
medication the palatal defect closed. Exam- 
ination, December, 1907. The anterior portion 
of the nasal septum is absent. The nasal 
bones are intact, as are also the soft parts. All 
the unsupported parts of the nose have sunk 
inwards, as if an attempt had been made to 
suck them into the pyriform opening. This 
gives the sunken nose a somewhat clover-leaf 
appearance from in front. 

Operation. With a very fine tenotome in- 
troduced through the skin, all the soft parts 
attached to the edge of the pyriform opening 
were divided subcutaneously. This permitted 
the nose to be pulled forwards into fair posi- 
tion. In the middle line, immediately below 
the bony bridge of the nose, a }-inch longi- 


tore operations have been 


Median longitudinal puncture is made at A. Subcu- 


taneous tunnels made from A to Band A to C. 


tudinal incision was made. Guided by the 
finger in the nose, a tenotome was passed be- 
tween the skin and the mucosa from this in- 
cision to the base of the ala of the nose on each 
side. From the lower edge of the thorax, two 
thin strips of costal cartilage were obtained 
(by von Mangold’s method) and were drawn 
through the subcutaneous tunnels made in the 
nose. These two strips of cartilage have re- 
mained in place and have converted a very 
distressing into a much less distressing deform- 
ity. I believe the result may be much im- 
proved by introducing a strip of cartilage longi- 
tudinally from just above the lower end of the 
nasal bones down to the tip of the nose (as 
Freeman introduces a metal strip for saddle 
nose) and by the insertion of a very thin scale 
of cartilage under the skin of each ala like a 
shingle. 


1 Read before the American Surgical Association, May 5, 1908. 
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ANEMIC SPOT 
FOR 


SURGERY, GYNECOLOGY AND OBSTETRICS 


ON THE DUODENUM, WHICH MAY BE MISTAKEN 
ULCER 


By WILLIAM J. MAYO, M.D., RocHEsTER, MINNESOTA 


T sometimes happens that it is difficult 
to secure a proper exposure of the first 
two inches of the duodenum in order 
that it may be inspected and _ palpated 
for the detection of ulcer. The usual method 
is to grasp the pyloric end of the stomach and 


Fig. 2. 


Anemic spot resembling an ulcer on the duodenum. 


pull it to the left as well as up into the abdom- 
inal incision in such a manner as to draw the 
first portion of the duodenum into view. 

The arrangement of the blood vessels imme- 
diately distal to the pylorus is such that this 
traction may interfere with the vascularization, 


Showing effect of traction on the pyloric end of the 


stomach for the purpose of exposing the pylorus and upper duodenum, which may cause an anemic spot resembling an 


ulcer to appear on the upper duodenum. 


y “4 — 
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and the local anemia thus produced cause a 
white spot to appear on the duodenum just 
below the pylorus. 

In some cases this appearance is very strik- 
ing and may be mistaken for ulcer. In two 
cases in our early experience we were com- 
pelled to incise the duodenum at this point 
before we could convince ourselves that an 
ulcer was not actually present. 
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After one has had his attention called to 
this condition, the differentiation is not at all 
difficult. It will be noted that the peritoneum 
covering the supposed ulcer has not the char- 
acteristic milky color of true ulcer; there are 
no adhesions, and palpation does not reveal 
either thickening or cicatrix, and, of course, 
upon removing the traction the anemic spot 
disappears. (See Fig. 1.) 


SUBSTITUTION OF WHOLE OR HALF JOINTS FROM FRESHLY 
AMPUTATED EXTREMITIES BY FREE PLASTIC OPERATION 


By PROFESSOR ERICH LEXER 


Director of the Royal Surgical University Clinic and Policlinic, Kénigsberg, Prussia 


TRANSLATED By E, C. M. D., Cuicaco, IL. 


TTEMPTS to restore motion to joints 
stiffened by bony anchylosis are of 


ancient date. The older methods met 
with little success. Forcible bending 
and breaking has been discarded, for it often- 
times causes severe injuries, while at best it 
produces but a renewed anchylosis in an im- 
proved position. None the less, even to this 
day, we hear of attempts of physicians to 
mobilize even a bony anchylosis by force, 
after trauma, joint luxations, and fractures. 
Danger lies in excessive stimulation, which the 
periosteum and periosteal connective tissue 
(capable of production of bone) suffer by 
renewed violence, not to mention a possible 
fatembolism. Bone proliferation occurs anew 
in the joint, capsule, and adjacent intermuscular 
connective tissue, leading again to anchylosis. 
This crude experiment is still more hazardous 
in synostoses following joint inflammation, as in 
tuberculosis, suppuration, gonorrhceal affec- 
tions. Local recurrences, characterized by re- 
newed and increased inflammations, follow 
upon tearing of the connective tissue capsule 
destined to prevent mischief arising from 
cicatrices containing bacteria. This is fre- 
quently associated with generalized disturb- 
ances due to entry of bacteria into the circu- 
lation. Bony anchylosis can be removed by 
operation only. 
The oldest method, osteotomy, was limited 
to separation of bony masses adjacent to 


the synostotic joint (Rhea Barton, in 1826, 
sawed through a femur above the trochanter to 
overcome the effects of bony hip-joint anchy- 
losis; this was followed later by subtrochanteric 
osteotomy ), or to separation of the bony adhes- 
ions replacing the joint (Malgaigne-Dieffen- 
bach). Analogous to a fracture which heals 
badly, or not at all, under insufficient immobili- 
sation, a pseudoarthrosis should be procured 
by frequent agitation at the point of separation 
of the synostosis. It is well known how fre- 
quently this method was unsuccessful; indeed, 
it is quite natural that it should be so. 

Resection of the synostosis may be consid- 
ered a further step. Direct contact between 
the fresh bony surfaces lacking a reunion, may 
be retarded or avoided entirely by frequent 
movements. Simple resection may suffice in 
the arm and especially the shoulder, where 
gravity tends to hold the articular surfaces 
apart, thus counteracting the contraction of the 
intermediate cicatrix. In other cases, it is fol- 
lowed by the disagreeable state of unsupported 
flail joint, or one with fibrous anchylosis and 
very little motion; synostoses may also ensue. 
If, then, contraction was avoided by extensive 
resection, over-mobility without support re- 
sulted; while limited resections or simple oste- 
otomies led to fibrous anchylosis, and were 
easily followed by renewed synostosis. 

The experiment of Sayre and Defontaine to 
perform resection or osteotomy, insuch a manner 
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as to fit the bony ends after the fashion of an 
articulation, procured support but could again 
produce adhesion. The idea must have been 
extant to prevent recurrence of synostosis after 
osteotomy or resection by imitating those con- 
ditions which, in fractures, are the cause of 
pseudoarthrosis. {nterposition of soft parts, 
capsule, muscles, tendons, fat, form this cause. 
It can be easily executed. As well known, the 
inferior maxillary joint, which so frequently 
anchylosed again, even after the most extensive 
resections, was the first to be subjected to inter- 
position of portions of capsule (Verneuil) and 
muscular flaps from muscles of mastication 
(Helferich-Lentz). Every living tissue has 
been tried. Pedicle and non-pedicle periosteal 
flaps, tendon (Quénu and Ombiédane), pedicle 
skin flaps (Gluck), fat-fascia flaps (Murphy), 
have been used with varying success. The 
value of foreign substances, as gold, silver, 
magnesium plates, celluloid etc., was tested, 
even prepared or sterilised membranes, as 
pieces of pig’s bladder or ovarian cyst, were 
tried! So much for interposition of foreign 
bodies. For two reasons, the idea does not 
seem feasible to me. Disregarding occasional 
difficulties in healing, we have to consider the 
inflammatory reactions produced by every 
foreign body, which indeed are necessary to 
produce proper encapsulation. This inflamma- 
tory reaction produces pain — a most disagree- 
able adjunct where extensive motion is re- 
quired. The connective tissue proliferation is 
likewise not desirable, as it may form a 
nucleus for repeated anchylosis. 

This also serves as objection to interposition 
of some kinds of tissue, when these are not intro- 
duced abundantly, and causes me to reject the 
otherwise interesting experiments of Kocher. 
This author placed the freshened surfaces in a 
position of luxation so that they did not touch. 
At the end of two weeks and after healing of the 
wound, he approximated them. Meanwhile, 
each of the bony surfaces was covered with a 
layer of granulations. This procedure has the 
advantage over the immediate approximation 
that it renders agglutination of the granular 
surfaces more difficult, while with early motion 
connective tissue adhesions are less _ firm. 
For this reason, Kocher considered this a step 
in advance. After all, this method, purporting 
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nothing else than an interposition of young 
connective tissue, forms also the beginning of 
anchylosis fibrosa — a condition to be dreaded 
as the forerunner of bony anchylosis. It by no 
means represents the desired ideal. Summar- 
izing the results of interposition of tissue or 
foreign bodies after osteotomy or resections, 
we find flail joints or pseudoarthrosis where 
we were successful enough to avoid recurring 
synostosis. This means that either the arti- 
cular ends were separated by a broad space, 
did not grow together but were without sup- 
port, or were close together, but a small space 
intervening, while motion was very limited. 
These two conditions may be equivalent to 
success or failure, depending upon the nature 
and mechanism of the joint involved. In some 
instances, a flail joint answers all purposes, 
as in the inferior maxillary joint, or even the 
shoulder joint; in others, the joint is useless, 
owing to lack of support and requires a brace. 
Again, a pseudoarthrosis may be exceedingly 
useful, because in keeping with the nature of a 
certain joint, and allow good motion; or excur- 
sion may be too limited in one direction and 
too extensive in another, owing to lack of joint 
inhibition. The form of the new joint surfaces 
is of great importance in all joints where inhi- 
bitory devices (elbow- knee-joint) against 
hyperextension and lateral deviation play a 
conspicuous part. The hip-joint requires 
head and acetabulum, the elbow an olecranon, 
the knee-joint closely fitting surfaces. Hence 
the separation of the synostoses should be 
accomplished in such a manner that the arti- 
cular surfaces correspond approximately to the 
normal form of the joint. Flail joints without 
support are to be avoided, as we avoid recur- 
rence of afchylosis by interposition of some 
material. If these demands are met, the de- 
sired ideal will be closer at hand. The sub- 
stance normally covering the joint, i.e., 
hyaline cartilage, should be best suited for 
interposition. This idea was proposed and 
tried by Weglowski. I had intended, at my 
next synostosis operation, to cover the surfaces 
with plates of joint cartilage from amputated 
extremities, when the article by Weglowski 
appeared and showed me that the plan could 
be successfully carried out. The author, how- 
He 


ever, proceeded somewhat differently. 
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implanted cartilage between the bony surfaces 
of a synostosis of the elbow after removal of 
superfluous bone, shelling out of head of radius 
and separation with imitation of normal joint 
contour. He took two pieces of cartilage from 
sixth and seventh rib, putting them one beside 
the other in such a manner that the perichon- 
drium came in contact with the raw surface of 
humerus. The patient died of pneumonia 
after five weeks, and it could be shown that the 
transplantation had been successful. The 
perichondrial side of the cartilage discs had 
grown firmly to the epiphysis of the humerus. 
At the margins the cartilage decreased, to 
merge without distinct boundaries with the 
surface of the bone. This proved the advan- 
tage of cartilage interposition; the trans- 
planted pieces grew, not only to the one bone 
surface, but flattened out and covered the other 
as well. The functional result was likewise 
satisfactory. At the end of a month, the 
patient could flex and extend his joint within 
a range of 60° to 70° without limitation to 
pro- or supination. The operation was success- 
ful, despite the fact that only one articular sur- 
face had been covered with cartilage.’ 

My intentions from the beginning were to 
transplant upon both articular surfaces, and I 
have done this. For both form as well as 
covering shall approach the normal joint as 
much as possible. 

My first case presented also a synostosis of 
the right elbow in a young woman, probably 
of gonorrhceal origin. From her right knee- 
joint, affected with fibrous anchylosis, I took 
the patellar surface of the femur in shape of a 
thin disc and divided this into two equal parts. 
Each one of these, consisting of articular car- 
tilage, served to cover one wound surface in the 
joint, touching it with its own raw surface. 
After a transverse incision over and through 
the point of attachment of the triceps tendon, 
a new joint was formed in the synostotic elbow, 
somewhat curved to imitate the excavation of 
the ulna and the convex epiphysis of the 
humerus to a certain extent. The end of the 
radius was resected. The thin transplanted 
discs fitted well to the corresponding surfaces 
and were pressed closely into the new articular 


1 Weglowski, Die Behandlung der Gelenkankylosen vermittelst Uber- 
pflanzung von Knorpelplattan. Centralblatt f. Chirurgie, 1907, V_ 17. 
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space. The skin wound was closed com- 
pletely after fixation of triceps tendon to ulna 
and the extremity immobilised in extension. 
After four weeks, the dressing was changed and 
the elbow put up now in extension and then in 
slight flexion. Healing was perfect. Mobilty 
began to become more extensive in fifth week, 
when patient left clinic. She was extremely 
sensitive and afraid of pain during motion. 
The final result is not known. 

At the next occasion, I proceeded another 
step forward and the desire to produce normally 
jormed and normally covered joint surfaces led 
me to trans plantation of an entire knee-joint from 
a newly amputated lower extremity. The 
patient, an 18 year old girl, suffered from bony 
anchylosis of the knee-joint, due to articular 
suppuration after purulent osteomyelitis of the 
femur. The joint was fixed in acute flexion. 
An anterior flap incision, with the basis above 
the condyle and lower and somewhat below 
the tuberosity of the tibia, exposed the synosto- 
sis. All the soft parts remained in contact 
with the flap: the detached ligamentum patel- 
lare proprium, fibrillated and thinned by sup- 
puration, the remainder of the joint capsule, 
and the ligaments, as well as muscular attach- 
ments. The patella remained likewise at- 
tached to the flap, it had to be chiseled from 
the femur. All lateral and posterior coverings 
were detached with like caution by sharp or 
blunt dissection, so that every thing remained 
attached to soft parts of popliteal space. 

Owing to pronounced flexion of the joint, 
resection had to be cuneiform to have the sur- 
faces form a right angle with their respective 
bones. The new joint was fitted into the defect, 
amounting in the extended extremity to the 
width of three fingers. It was obtained from 
a limb amputated simultaneously for senile 
gangrene (without phlegmon) and consisted 
of both epiphyses with crucial ligaments and 
semilunar cartilages. Each epiphyseal por- 
tion measured about 14 fingers. Both pro- 
jected laterally beyond margins of tibia and 
femur, and required trimming. Each was 
fastened with a nail. The ligamentum patel- 


lare proprium was attached to the tibia after 
replacing the flap; skin suture without drain- 
age. Unfortunately, the interposition of soft 
tissue or cartilage beneath the patella (pre- 


< 


604 


viously detached by chisel), to prevent adhesion 
to the femur, was omitted. This required 
renewed interference. However, it permitted 
positive proof of complete union. Fixation 
by plaster cast from the toes beyond the iliac 
crests. 

The cast was interrupted from middle of leg 
to middle of femur and bridged over by several 
iron bands. This allowed complete immo- 
bilisation, combined with ready accessibility. 
The wound healed smoothly. Cast was re- 
moved after seven weeks and active movements 
begun cautiously. Extensive movements were 
opposed by renewed union between patella and 
femur. I decided upon complete removal of 
the former, and for this purpose detached the 
lower half of the flap, about three months after 
the transplantation. This permitted exact 
orientation. All expectations were realized. 
The epiphyses were in firm union with the 
corresponding sawed surfaces of tibia and 
femur. The union was so complete that it did 
not allow even a trace of motion. The semi- 
lunar cartilages and crucial ligaments were pre- 
served, the articular cartilages were smooth, 
without fibrillation. The interarticular space 
contained some blood fibrin which could easily 
be detached. Around the joint a connective 
tissue callus had formed, containing the re- 
mainder of ligaments and capsule as well 
as the tendons. The epiphyses were firmly 
healed beyond doubt. Were they viable 
however? Was there a connection with the 
general circulation? To prove this, I removed 
with a fine chisel a small spicule of bone from 
tibia in such a manner that it contained the fol- 
lowing elements: A piece of articular cartilage, 
the spongiosa of the transplanted epiphysis, 
the connection of this with the old tibia and on 
the outer side the periosteal covering of the 
transplanted portion. The wound of the 
epiphyseal spongiosa showed sufficient bleeding 
medullary space, to permit on macroscopic in- 
spection even the conclusion that the trans- 
planted portion had become part of the new 
organism. Microscopical examination revealed 
firm fibrous and bony union, also new vessels 
and bone lamellae in the medullary spaces. 
The greater part of the cells of both corticalis 
and articular cartilage took the stain well. I 


cannot enter here into further histological de- 
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tails. A second transplantation for bony an- 
chylosis of a tubercular knee-joint was likewise 
successful. The entire knee-joint was again 
taken from a freshly amputated limb. Tech- 
nically the second case differs, inasmuch as 
the epiphyseal portions were not as wide as 
in the previous one (on account of less drasta- 
sis), and wire was used for fixation instead 
of nails. The ligamentum patellare proprium 
was entirely absent; for this reason I reflected 
two fascio-muscular flaps from the leg up- 
ward and sutured them to the lower margin 
of the patella (Fig. 1). 

Both cases show now (the first 5 months, the 
second g weeks after transplantation) upon 
X-ray pictures excellent position of articular 
surfaces and transplanted epiphysis. Fibrilla- 
tion of articular cartilage can nowhere be ob- 
served. The operated extremities are some- 
what shorter than the sound ones. The knee- 
joint is usually in a position of normal exten- 
sion. Lateral motion is present to a very 
slight degree in the second case; in the first one 
it has entirely disappeared. The patients can 
bear their weight upon the extremity during 
standing or walking without lateral deviation 
of joint to either side. There is no pain while 
bearing weight. 

The next step in both cases shall be to obtain 
as good function as possible by muscle-plastic, 
i. e., elongation or transposition of efficient non- 
atrophic muscles. The sartorius may serve in 
the second case as a substitute for the missing 
ligamentum patellare proprium and for strength- 
ening the quadriceps. In the first case, elonga- 
tion of a tendon may suffice. Operative im- 
provement of function could not be hastened, 
as liberal time allowance must be made for the 
healing of such extensive bone and cartilage 
transplantations. Frequent exercises within 
the limits of active mobility were ordered to 
strengthen the muscles and keepthe joint active. 
Active motion is still considerable less than 
passive, on account of the contracted muscles. 
The first older case permits passive motion up 
to 45 degrees. Even now, though much 
remains to be done, the success of both opera- 
tions is great. The possibility of organic incor- 
poration of a transplanted joint taken freshly 
from man is proven. This promises well for 
the future. For the ideal in the successful 
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treatment of synostotic joints, namely, nearly 
normal joint form and lining, is reached here a 
priori by transplantation of fresh human joints. 
Other cases show that substitution of half a 
joint can be as easily accomplished as that of an 
entire joint after resection of synostoses. Here, 
however, we deal not with the removal of joint 
anchyloses, but with operations which previously 
were always followed by intentional or uninten- 
tional anchylosis. Tumors of bone, demanding 
resection in continuity with adjacent articular 
portion, are the causes for these operations. 
The first case was that of a cystic central 
sarcoma in the upper portion of the tibia, in a 
man 38 years old. The affected portion could 
be resected, as the corticalis was everywhere 
intact. This was done after detaching the 
soft parts by a large flap incision with the basis 
opposite the joint line. As, however, the tumor 
came almost up to the articular cartilage, this 
had to be removed. This necessitated resec- 
tion of the whole upper end of the tibia,amount- 
ing to somewhat more than the upper third. 
Periosteum was removed. Tendons and cap- 
sule attachments were detached and remained 
in connection with the large anterior flap or 
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the other soft parts. There was no periosteum 
in the defect. A freshly amputated leg served 
again as substitute. A portion of tibia, corre- 
sponding exactly to the one removed, was taken 
from the amputated limb together with perios- 
teum and articular cartilage and put into the 
defect. To save the body the task of absorp- 
tion of decomposition products of transplanted 
bone marrow, I filled the marrow cavity with 
iodoform plug after removal of the marrow, as 
I have done before in many free plastic bone 
operations. The lower end was cut somewhat 
pointed to fit into the diaphyseal end of the 
tibia. The ligamentum patellare proprium 
was sutured to the tibial tuberosity of the 
substituted piece and the capsule to the perios- 
teum. Here again complete healing followed. 
The Roentgen picture (Fig. 2) shows at this 
date, 5 months after transplantation, no fibrilla- 
tion of the cartilage; the articular surface of the 
tibial substitute fits well to that of the femur; 
lateral motion is absent and flexion as well as 
extension nearly normal (Figs. 3 and 4). On 
walking, the patient finds firm support upon the 
operated leg. - A thick callus has produced firm 
union of the substituted piece. At the end of 
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two months, the X-ray picture showed activity 
of the transplanted periosteum by production 
of new bone deposits in various places. In con- 
sequence, there can be no doubt that the func- 
tion of the knee-joint will improve further, and 
that endurance in walking will increase. As 
the attachment of the crucial ligaments is mis- 
sing, a degree of uncertainty may remain. The 
fact that the transplanted tibia was taken from 
the right leg to be placed into a left one led us 
to fear that the joint surfaces might fit badly 
and lateral mobility might ensue. This, strange 
to say, did not occur, perhaps on account of 
rapid rounding .off after movements. In sim- 
ilar manner and with like success, I substituted 
the upper two-thirds of the left humerus, re- 
moved with articular head and periosteum for 
central fibrous sarocma in a young man. The 
lower portion of the femur of an amputated 
limb was taken, as a disarticulated arm was not 
at hand. One condyle was shaped like the 
humeral head. A_ purse-string suture was 
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passed through the margin of the joint capsule, 
the substitute was placed into the glenoid fossa 
and the suture drawn together over it. The 
capsule was fastened to the bone by a few nails. 
Connection with the shaft of the humerus was 
effected by means of a bone peg. A portion 
of the fibula of the amputated leg, 8 cm. long 
and covered with periosteum, served for this 
purpose. The peg was pushed halfway into 
the marrow cavity of the humerus and the same 
distance into that of the transplanted femur. 
Here, also, uninterrupted healing took place. 
The patient is now commencing with active 
motion. Passive motion in the joint is exten- 
sive. 

Concluding, I may mention the substitution 
of a proximal phalanx in the 4th finger of the 
left hand of a 20 year old girl. A large enchon- 
droma demanded removal of the proximal 
phalanx. Owing to the extent of the enchon- 
droma, periosteum, articular cartilages, head, 
or basis could not be preserved. The foot of a 
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man, amputated a few hours previous, offered 
material. Proximal phalanx of second toe 
with both articular ends appeared most suit- 
able, though a little shorter than the one re- 
moved. Fixation of capsule, was not successful, 
as the suture tore out easily. For this reason, 
the transplanted bone was merely placed in 
proper position in the wound and retained in 
place only by suture and dressings. Healing 
was perfect. The joints are movable. 

These operations enabled us, then, by substi- 
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tution of articular portions removed, to pre- 
serve for the patients movable joints. In 
former times, the result in the first case would 
have been a materially shortened limb with 
stiff joint by fitting the stump of the tibia into 
an opening in the articular surface of the femur. 
The second case without substitution of bone 
would have required a prothese; while in the 
third, as indeed originally planned by me, a 
disarticulation of the finger would have had to 
be done. 


SURGERY OF THE GASSERIAN 


GANGLION 


By STEPHEN Hi. WEEKS, M. D., PortLanp, MAINE 


EURALGIA of the face is of very 

N common occurrence, and often entails 

an almost insupportable amount of 

suffering, rendering life absolutely 

one of incessant torture. The intermittent 

form of the disease, depending upon malarious 

influences, generally very readily yields to 

quinine, accompanied by a proper regulation 
of the diet. 

The case is very different when the disease is 
occasioned by organic lesion of the fifth nerve, 
or of the Gasserian ganglion, from the branches 
of which the fifth nerve arises. Under such 
circumstances, a cure can be effected only by 
thorough excision of the ganglion, an operation 
which has now been so often practiced as to 
entitle it to be regarded as one of the established 
procedures in surgery. The two nerves re- 
quiring excision for neuralgia are the second 
and third branches of the fifth pair, which may 
suffer either separately or simultaneously, 
although the former is much more common. 

It is not the province of this paper to con- 
sider the superficial neurectomies in persistent 
neuralgia of the head and face, other than to 
say that the results so far obtained in the intra- 
cranial operations do not justify the surgeon 
in the abandonment of the extracranial opera- 
tions. The extracranial neurectomies cer- 
tainly justify the expectation that they will 
afford great and often permanent relief. Up to 
this time, it seems to me that every method of 


treatment should be exhausted before removing 
the Gasserian ganglion. This, although one 
of the most difficult operations in surgery, does 
insure long immunity. 


ANATOMY 


Both motor and sensory roots of the trifacial 
pass downward and forward through an aper- 
ture in the dura, which lies under cover of the 
tentorium cerebelli and a little to the outer side 
of the apex of the petrous portion of the tem- 
poral bone, to enter Meckel’s space between 
the supporting and periosteal layers of the dura 
mater, in which space the sensory portion 
enlarges into the Gasserian ganglion. This 
ganglion, of somewhat semilunar form, with 
convexity forward, rests in a special depression 
upon the anterior surface of the petrous bone, 
near its apex, and also to a slight extent upon 
the cartilage which occupies the foramen 
lacerum medium. Its upper surface is firmly 
attached to the dura (roof of Meckel’s space), 
its lower surface less firmly (to floor of Meckel’s 
space). Its inner part lies near the posterior 
extremity of the cavernous sinus and the 
internal carotid artery. It is important to 
remember the above relations, lest these impor- 
tant blood-vessels be wounded during the 
removal of the ganglion, which would give 
rise to troublesome hemorrhage. The motor 
root and the large superficial petrosal nerve 
lie beneath the ganglion. From its convex 
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antero-external border are given off, first, the 
ophthalmic passing out through the sphenoidal 
fissure; superior maxillary, passing through 
the foramen rotundum; inferior maxillary, 
passing out through the foramen ovale and 
being joined immediately after its exit by the 
motor root, which also passes through the 
foramen ovale separately. 


OPERATION 

The operation which I have always employed, 
and the one at present most generally used, is 
the intracranial extradural method of Krause- 
Hartley. 

Preparation oj the Patient. The patient 
should be in bed for two or three days and kept 
on his ordinary diet, but not a heavy one. A 
careful and full examination should be made, 
including the heart and lungs, the pulse at 
each wrist, and the urine. His bowels should 
be moved by an aperient. It is better to give 
the cathartic the night but one, or early in the 
day, before that of the operation, with the 
object of not disturbing the patient’s rest on 
the night immediately preceding the day of 
the operation. An hour before the operation, 
a pint of normal salt solution with a table- 
spoonful of brandy should be given as an 
enema. This will be gradually absorbed and 
supply the blood during the operation. It is 
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needless for me to say that the most thorough 
asepsis should be observed in every detail. 
The day before the operation the entire scalp 
should be shaved and thoroughly scrubbed 
with soap and water and then with ether, and 
I — 2000 solution of bichloride of mercury, 
and the head covered with sterile gauze. 

The Anesthetic to be: Used. Sir Victor 
Horsley uses chloroform in all operations on the 
brain, claiming there is less hemorrhage. I 
have always used ether, and have never had 
any troublesome hemorrhage. In my hands, 
ether is much the safer anesthetic. The 
operation consists in an osteoplastic resection 
of the temporal region, with temporary turning 
down of a flap of bone and soft parts, and a 
separation of the dura mater from the middle 
fossa of the skull, the ganglion and the three 
divisions of the fifth nerve being exposed 
without opening the dura. A_ horseshoe- 
shaped incision is made over the temporal 
region, its anterior extremity being near the 
external angular process of the frontal bone, 
its posterior extremity near the tragus of the 
ear, and the highest part of the curve reaching 
the supratemporal ridge. The above incision 


passes through all the soft tissues and _perios- 
teum directly to the bone, along the entire line. 
With the periosteal elevator, the soft parts of 
the flap are freed from the bone to a slight 
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extent only, around the entire incision line, the 
freeing at the two ends of the base-line being a 
little more extensive. Throughout the rest of 
its extent, the soft parts remain adherent to 
the underlying bone. In my last two opera- 
tions I have used a small trephine of about 
one-half inch in diameter to remove two discs 
of bone, the anterior one having its center 
over the tip of the sphenoid wing, the posterior 
one having its center over a point one inch 
vertically above the external auditory meatus. 
From these trephine openings, the dura is 
separated as far as possible, both along the 
straight basal line connecting the two openings 
and in the direction in which the convex bone- 
section is to be made. A section of bone sim- 
ilar in shape to the skin incision, but somewhat 
smaller in size, is now made. This section is 
made from the squamous portion of the tem- 
poral and greater wing of the sphenoid, the 
basal attachment being somewhat narrower 
than the greatest transverse measurement of 
the convex portion. I amin the habit of using 
a special chisel cutting a triangular groove, for 
making this bone section; the section beginning 
at one trephine opening, and ending at the 
other, care being taken not to wound the dura. 
The bone being thus cut through everywhere 
except across its basal line, some stout instru- 
ment (such as an osteotome or elevator), is 
inserted into the groove at its greatest con- 
vexity, resting against the parietal bone as a 
fulcrum — then with sharp, sudden movement, 
the flap of skin, muscle, and bone is pried out- 
ward and downward, generally snapping 
directly and evenly across the basal line, just 
above the zygomatic arch, and remaining 
hinged by the soft parts and exposing an 
area of brain, covered by the dura mater, two 
to three inches in diameter. If the middle 
meningeal artery is injured, as it sometimes is, 
it is tied as near the foramen spinosum as 
possible. If more room is necessary, the basal 
line of bone may be cut away, to any desired 
extent by the rongeur forceps. The dura 
mater and temporosphenoidal lobe of the brain 
are now separated from the middle fossa of 
the skull. This is done in the direction towards 
the apex of the petrous portion of the temporal 
bone, and is best accomplished by the fingers. 
Sometimes the dura is torn, and sometimes the 
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middle meningeal artery is ruptured requiring 
temporary packing of the groove to control the 
hemorrhage, where ligature is impossible. 

The three divisions of the nerve are now seen 
and can be traced back from the foramina. 
The positions of the internal carotid artery 
and cavernous sinus are located as nearly as 
possible, for the purpose of guarding them 
against injury. The advisability of removing 
the first division is doubtful, because of the 
trophic changes which follow in the eye. | 
do not remove the ophthalmic branch, and 1 
have had no trouble with the eye following the 
operation. It has been said that the motor 
root should be left undisturbed. I do not see 
how this can be done. In all my operations, 
I have cut everything that goes through the 
foramen ovale, including, of course, the motor 
root, and I have had no paralysis of the muscles 
of mastication. I have found that it facilitates 
the operation to divide the second nerve close 
to the foramen rotundum, and the third close 
to the foramen ovale, and dissect those back 
to the ganglion. After this has been done, if 
the divided end of the third branch be seized 
with the forceps and firm’ traction made 
upon it, the ganglion will be lifted from its 
bed, and as much of the ganglion can be 
cut away with the scissors as is desirable, 
leaving untouched the first division, with its 
corresponding part of the ganglion. I have 
never found it necessary to divide the operation 
into two stages. I have never found the hem- 
orrhage at all troublesome. It has always 
been readily controlled by gauze packing for a 
few minutes. In one case I left the gauze in 
for twenty-four hours. 

Th chief dangers of the operation are, injury 
to the internal carotid artery and cavernous 
sinus; laceration of the brain; injury to the 
nerves of the eye, hemorrhage from the middle 
meningeal artery and sepsis. In the four 
operations which I have made, none of these 
dangers were encountered. 

After the dura mater has been separated 
from the middle fossa, the brain can be gently 
lifted from the fossa, exposing the nerves, by a 
special retractor which I had made. One end 


is made just wide enough and tapering enough 
to fit in between the petrous portion of the 
temporal bone and the lesser wing of the 
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sphenoid, extending down to and exposing 
the three branches of the fifth pair. 

I show here a photograph of the retractor. 
I also show a photograph of the steel hook used 
in making traction on the nerves before they 
are divided. (Fig. 3.) 


REPORT OF MY LAST CASE 


Mrs. T., age 45, married, had suffered nine years 
from severe neuralgia of the superior maxillary nerve. 
This nerve was removed in the usual manner and she 
was free from the pain for three years. At the end of 
this time it returned and it was decided that the best 
thing to be done was to remove the Gasserian ganglion. 

The operation was made at the Maine General 
Hospital, December 5, 1907, assisted by Dr. H. H. 
Brock, one of the surgeons of the hospital. The 
operation was made as described above and was free 
from any complication or mishap. What hemorrhage 
there was, was readily controlled by gauze pressure 
continued for a few minutes. The two special instru- 
ments, which aid in this operation are here described 
and illustrated. The elevator, which is made of german 
silver and pointed at one end so that it shall fit in 
between the petrous portion of the temporal bone and 
the lesser wing of the sphenoid, is used to lift the brain 
from the middle fossa so that the nerves and ganglion 
are thoroughly exposed and dealt with as desired. The 
secondfinstrument is a hook of steel made with a long 
handle so that the nerves can be easily reached — the 
hook is passed beneath the nerves which are put upon 
the stretch before they are divided. At the same time 
the nerves can be separated from their sheath of dura 
mater as far back as the ganglion. The superior 
maxillary is first divided close to and even into the 
foramen rotundum. No further traction is made upon 
this nerve. While the inferior maxillary nerve is being 
put upon the stretch with the hook, the nerve is cut 
close to and even into the foramen ovale. Scissors 
with a long handle and narrow blades are used. for the 
division of the nerves. This nerve being cut, the 
proximal end is seized with firm grasping forceps, and 
as traction is made upon it, the ganglion is lifted from 
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its bed and can be cut away to any desired extent. 
After removing the ganglion and arresting all hemor- 
rhage, I packed the foramen rotundum and foramen 
ovale with Sir Victor Horsley’s aseptic wax. The 
object I had in view in doing this was to prevent any 
union with the ends of the divided nerves. After all 
hemorrhage had ceased, the bone was replaced and the 
incision in the soft parts closed with catgut suture. A 
strip of gauze was introduced through the posterior 
part of the opening between the scalp and the bone for 
drainage. There was no drain introduced between 
the brain and skull. A microscopic examination by 
the pathologist of the nerves and ganglion removed, 
showed bundles of nerve fibers cut in longitudinal and 
cross section, also two areas of ganglion cells. The 
ganglion cells were swollen and hyaline, much distorted 
in shape, and without nuclei. The nerve fibers show 
their axis cylinders in many places swollen, broken, 
kinked, and distorted. Frequently, the axis cylinder 
has disintegrated and disappeared altogether. There 
was no infiltration with round cells. Here and there 
a little free hemorrhage into tissue. Some hyaline 
changes in the epineurium. Diagnosis made by the 
pathologist was degeneration of the ganglion cells and 
nerve fibers. 


The operation made on this last patient was 
followed by almost no reaction — temperature 
and pulse after the first 24 hours were practi- 
cally normal. The patient began to sit up on 
the eighth day, and on the twelfth day she left 
the hospital and went to her home ten miles 
away —riding about three miles in an open 
carriage. The pain was completely relieved, 
no impairment of motion of mastication, no 
trouble with her eye, but considerable loss of 
sensation on side of the face corresponding 
with side of the operation. 


Mr. James K. Preston came to the Maine General 
Hospital, April 27, 1907, under the care of Dr. Wm. H. 
Bradford, surgeon on duty at that time. He gives the 
following history. Had facial neuralgia for twenty 
years or more, involving the right side. Nine years 
ago had the superior maxillary nerve removed, which 
gave relief for fourteen months. Two years after the 
first operation, the inferior dental nerve was removed. 
This operation was made through the mouth. The 
operation was followed by relief of the pain for about 
one year. At the time of the operation the pain in- 
volved the whole side of the face. The operation for 
the removal of the Gasserian ganglion was made by 
Dr. Bradford, May 1, 1907. 

The usual osteoplastic flap was made and the gan 
glion readily reached by raising the temporosphenoidal 
lobe from the middle fossa. The ophthalmic branch 
and its corresponding portion of the ganglion were left 
undisturbed. Ether was the anesthetic used and the 


hemorrhage was readily controlled by gauze pressure. 
May 17th, the right eye, corresponding to the side of 


operation, was closed, sight not affected. There was 
distinct ptosis for several weeks. This gradually 
passed off. The pain was wholly relieved and he left 
the hospital, June 7th, cured, as the records say. For 
several weeks after the operaton the mind was a good 
deal disturbed. This gradually passed off, and when 
he was discharged, his mind was clear. 

It has been suggested by Abbe and others, 
when the disease is limited to the second and 
third division of the nerve, to resect a small 
portion from these branches as they enter the 
foramina and leave the ganglion undisturbed, 
preventing reunion of the divided ends by 
placing a folded piece of rubber protective 
tissue between the divided ends or filling the 
foramina with paraffin. 

Harvey W. Cushing exposes the ganglion by 
a lower incision similarly curved. The tem- 
poral muscle and zygoma are divided in the 
line of incision, and both turned downward, 
exposing the lower portion of the temporal 
fossa of the skull. This is broken through 
with a chisel and the opening enlarged with the 
rongeur forceps. The dura, with the middle 
meningeal artery, is gently retracted and the 
ganglion exposed as in the Hartley operation. 
The advantages claimed for this operation are, 
that there is little or no danger of wounding the 
middle meningeal artery, and as the opening in 
the skull is nearer the ganglion, its exposure 
can be accomplished with a minimum amount 
of retraction and compression of the brain. 
Ptosis, paralysis of the muscles of the eye, etc., 
may occur as a result of injury to the third, 
fourth, and sixth nerves. One may avoid 
these conditions by keeping away from the 
first division of the fifth nerve and the immedi- 
ately adjacent third, fourth, and sixth nerves 
during the course of operation. 


SUMMARY 


The operation for the removal of the Gas- 
serian ganglion as a primary operation for the 
relief of tic duoloureux is not justifiable. The 
extracranial operations upon the branches of 
the fifth cranial nerve should first be made, 
which almost invariably give temporary relief, 
and not infrequently relief is permanent. The 
greatest care should be used in preparing the 
patient for the operation, and strict asepsis 
should be observed through every step of the 
operation. 
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The osteoplastic flap in the temporal region, 
called the Hartley-Krause operation, is the one 
I have always made use of. A pint of normal 
salt solution with an ounce of brandy should 
be injected into the rectum, about half an 
hour before the operation commences. This is 
absorbed during the operation and supplies, 
to a considerable extent, the amount of blood 
lost during the operation. The question of 
anzsthesia during operation on the brain is an 
important one. In all my operations on the 
brain I have used ether as an anesthetic. 
Sir Victor Horsley uses chloroform only. He 
claims that ether causes a rise of blood pressure 
and an increase of blood venosity, and there- 
fore much additional and troublesome haem- 
orrhage. Chloroform, on the contrary, causes 
a fall of blood pressure with less blood venosity. 
He uses the Vernon Harcourt’s apparatus by 
which it can be used in known quantities. 

Put the second and third divisions upon the 
stretch with the blunt hook and divide them 
close to the foramen rotundum and foramen 
ovale respectively, dissect them back to the 
ganglion and life the ganglion from its bed by 
making traction on the inferior maxillary 
nerve, having first divided the superior max- 
illary nerve, and remove the parts of the gan- 
glion corresponding to these divisions, leaving 
untouched the first division, with its corre- 
sponding ganglion. If the first division of the 
nerve and its corresponding portion of the gan- 
glion be retained, there will be no danger to the 
eye, and the only protection to the eye needed 
will be a simple compress and bandage. _ Bleed- 
ing may be so great as to compel the operator 
to pack and finish the operation in two stages. 

Sometimes the dura mater is considerably 
torn and the cerebrospinal fluid escapes 
during the manipulation of the brain. This 
has occurred several times in my experience. 
I have never seen any bad results follow. In 
fact, it has seemed an advantage inasmuch as 
it has enabled me to lift the temporosphenoidal 
lobe more freely from the middle fossa, thus 
giving a better view of the ganglion and its 
nerves. In my last case when the dura was 
dissected from the ganglion, quite a little brain 
matter escaped. No unpleasant symptoms 
followed. The mortality thus far in my hands 
has been nil. 
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A UNIQUE ANOMALY OF THE GREAT OR GASTROCOLIC 
OMENTUM! 


By WILLIAM M. MASTIN, M. D., MosiLe, ALABAMA 


Lee Betts, male, 26 years old, a muscular negro 
of a pronounced Guinea Coast or Congo type, was 
admitted to the surgical wards of the Mobile City 
Hospital, July 15, 1904, suffering from a penetrat- 
ing shot wound in the left lumbar region, about 
three inches to the outside of the vertebral spines 
and two inches above the iliac crest. The wound 
had been inflicted by a gun loaded with No. 4 shot, 
and was delivered at close range, as indicated by 
shell wads lodging in the soft tissues of the back. 
The injury had been received some fifteen hours 
before admission; symptoms of intestinal perfora- 
tion were marked; and his general condition was 
extremely bad. 

Ceeliotomy was performed at once, the abdo- 
men being opened in the mid-line below the um- 
bilicus. The cavity was filled with blood and 
intestinal contents, and eight perforations of the 
intestines — four in the small gut and four in the 
under surface of the transverse and descending 
colon — were found and sutured. Encountering 
some difficulty in bringing the colon into the 
wound, due to what seemed to be extensive and 
unyielding adhesions between the omentum and 
the abdominal parieties, the incision was extended 
some distance above the umbilicus to secure more 
space, and, at the same time, for examination of 
the contents of the upper abdomen. It was now 
discovered that the apparent adhesions consisted 
of the anomalous omentum, misplaced and short- 
ened, which extended as a diaphragm across the 
entire abdomen, shutting off completely the upper 
abdominal space with its contents from the remain- 
der of the abdominal cavity. This omental par- 
tition was much denser than the normal tissue of 
the omentum, its surface was smooth and glistening, 
like the parietal peritoneum with which it was 
continuous and inseparable. It was decidedly 
vascular — bleeding freely when incised. There 
was no evidence of any ancient peritoneal inflam- 
mation; there were no adhesions or bands any- 
where; and the viscera were quite normal in ap- 
pearance and position. 

The critical condition of the patient rendered 
it necessary to desist from further exploration, 
and the abdomen was closed and the lumbar 
wound drained. Death resulted four days later 
from septic peritonitis. 


Autopsy. The autopsy was performed a few 
hours after death by Dr. Douglass G. Campbell, 
of the Assistant staff. “General septic peritonitis 
existed. There were three perforations of the 
posterior wall of the transverse and descending 
colon (which were not within surgical reach under 
existing conditions) and one in the small intestine, 
not discovered at the operation. The left kidney 


Pleura 


Diagram showing the relation of the diaphragm to the 
anterior abdominal wall. 


had a small, superficial, furrowed wound in its 
lower pole. None of the other organs were 
injured. 

The chief feature was the anomaly of the great 
omentum, which formed a perfect partition, divid- 
ing the abdominal cavity into two distinct spaces, 
the upper and smaller space containing the liver, 
stomach, pancreas, and spleen (the kidneys being 
normally situated post-peritoneal, but within this 
limit), and the lower space holding the small in- 


1Read by title before the American Surgical Association, 1908. 
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testines, the under surfaces of the ascending, trans- 
verse, and descending, colon, the coecum caput 
coli with the vermiform appendix, the sigmoid, and, 
of course, the pelvic organs. 

The relations of the omentum to the stomach 
and transverse colon were apparently normal, but, 
instead of stopping with these natural limitations, 
the omentum continued on in unbroken attach- 
ment to the colon on each side, arching down in a 
manner similar to the curve of the true diaphragm, 
until the lateral abdominal walls were reached, 
with which it became a part. Thus, on the right 
side the border of the omentum extends normally 
as far only as the duodenum, but, in this case, 
it continued on in its colic attachment and merged 
into the ascending mesocolon and mesoccecum, 
by means of which it was connected with the pos- 
terior and lateral abdominal walls. The same 
anatomical association existed on the left side, 
the left border of the omentum blended normally 
with the gastrosplenic omentum, but also con- 
tinued on into the .descending mesocolon and 
mesosigmoid, and through these effecting its pos- 
terolateral attachments. From these posterior 
and lateral attachments, the omental diaphragm 
extended in front across the entire anterior abdom- 
inal wall, forming a complete partition as described. 
The omental diaphragm was not wrinkled or in 
folds, but somewhat tense, and the colon was held 
more rigidly than natural. The usual fatty con- 
sistency and cribriform appearance of the omen- 
tum were absent, and, instead, the tissue was dense, 
rather fibrous, resembling the peritoneal reflec- 
tions forming the suspensory ligaments of the 
abdominal organs, and both the superior and in- 
ferior surfaces presented the appearance of peri- 
toneum and were indistinguishable from it. The 
attachment to the anterior abdominal parieties 
at the median line was at a level of 24 inches 
below the xiphoid appendix, but gradually arched 
downward and backward, on either side to the 
points already designated. When incised, it was 
seen to be composed grossly of two distinct peri- 
toneal layers, which anteriorly merged into, and 


were continuous with, the peritoneum of the ab- 
dominal walls —the upper layer being reflected 
upward and the lower layer downward. En- 
closed between these peritoneal layers was a dense 
layer of adipose tissue, which was continuous with 
the preperitoneal abdominal fat (see diagram) 
and which was mistaken for such when cut into 
at the operation. The four peritoneal layers of 
the normal omentum could not be demonstrated 
by rough dissection. This false diaphragm varied 
in thickness from about } to 4 inch or more, the 
thinnest part corresponding to its gastric and 
colic attachments, and the thickest part where 
it united with the abdominal walls. 

This case is a conspicuous example of the many 
surprises to be met with in the abdomen, and it 
seems to be without a parallel in the annals of 
medicine. As far as I have been able to ascertain, 
no instance of a like anomaly exists in the litera- 
ture. After a fruitless search through my own 
private library, the services of Dr. Von Klein, the 
well-known medical collaborator, were secured, 
and he states that “after a thorough research 
from the 15th century to date, I now report to 
you that there is not a similar case in literature, 
nor in the illustrations of the numerous atlases 
on anomalies.” 

In addition to the peculiarities noted, it is ob- 
vious that the important office of the great omen- 
tum, as the chief guardian or protector of the ab- 
dominal viscera, was lost. The pendulous or 
apron-like folds not existing, necessarily the 
omental (or lesser peritoneal) cavity was largely 
curtailed, and, furthermore, the special function 
of the omentum of maintaining the warmth of the 
intestines, and erecting barriers against germ in- 
vasion and limiting foci of infection was entirely 
destroyed. This latter was evident in the general 
septic peritonitis that existed throughout the cavity. 

It is to be regretted that circumstances prevented 
a more complete and accurate anatomical exam- 
ination, especially of the lesser omentum, and the 
relations of the organs contained in the upper 
abdomen. 
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DIVERTICULUM OF THE VERMIFORM APPENDIX! 


WitH REporRT OF A CASE 


By GEORGE BEN JOHNSTON, M.D. 
Professor of Abdominal Surgery in the Medical College of Virginia, Richmond, Virginia 


vermiform appendix is reported because 

of its rarity. Prior to this time, only 

twenty-five instances of this condition 
have been recorded. These cases are collected 
in a very recent article by Isabella C. Herb’, 
to which one may refer for an excellent résumé 
of the subject as well as for the complete bibli- 
ography. 

The patient was a woman, 42 years old, who pre- 
sented every evidence of an acute attack of appendicitis, 
with pain, nausea and vomiting, and muscle rigidity. 
As she was not seen until after the forty-eighth hour of 
the attack, it was deemed advisable to postpone surgical 
intervention, if possible, until after the acute symptoms 
had subsided. This was accordingly done and the 
patient was operated upon about ten days later, in 
July 1907. 

Operation disclosed a large, swollen, and 
much-congested appendix, the base of which 
was particularly thickened and indurated. In 
addition, the wall of the cecum surrounding 
the base of the appendix was hard and indu- 
rated so as to suggest malignant disease very 
strongly. For this reason, this portion of the 
cecum was excised in one piece with the 
appendix and the opening in the intestine 
closed by suture. Recovery was uneventful 
and the patient remains perfectly well at the 
present writing. 

In view of the pathological findings, it is of 
interest to note that the patient’s history was 
absolutely negative as to previous attacks of 
abdominal pain. 

The tissues removed were promptly sent to 
Dr. Joseph C. Bloodgood, of the Johns Hop- 
kins Hospital, Baltimore, to whom I am 
much indebted for the full pathological repost 
and the accompanying photograph. 


TT: following case of diverticulum of the 


GROSS PATHOLOGY 


The alcohol specimen shows an appendix. ‘The tip 
is surrounded by normal mesenteric fat, while the base 
toward the cecum is enlarged and irregular in outline. 


11, C. Herb: Diverticulum of the Vermiform Appendix, Jour. Am, 
Med. Assoc., Chicago, 1907, vol. xlix, No. 26, pp. 2135-2137. 


Diverticulum of appendix. 


On section, the tip of the appendix is almost amputated 
from the remainder of the appendix. Between this 
and the base, the wall of the appendix is chronically 
thickened with partial obliteration of the lumen. The 
base of the appendix is the thickest portion of the organ; 
it is thrown into folds and in one place shows a perfora- 
tion. The tissue filling the lumen of the appendix and 
extending about the perforation is finely granular and 
hemorrhagic, but has not the distinct architecture of an 
adenocarcinoma. It suggests the picture of the so-called 
diverticulum of the appendix, in which the hypertrophied 
mucous membrane and glands follow the perforation, 
ramify through the chronic granulation tissue — 
chronic diverticulitis. 


MICROSCOPIC SECTIONS 
Section 1. From the base of the appendix in which 
the wall is distinctly preserved. The section shows a 
thickened wall with lymphoid areas, increased vascu- 


1 Presented_at the Richmond meeting of the American Surgical Association, May 6, 1908. 
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larity beneath-the peritoneum, with replacement of 
muscle by chronic inflammatory tissue. The mucous 
membrane is thrown into folds; in places the glands 
are slightly hypertrophied; there is an increase of the 
lymphoid tissue in the mucosa; in places this lymphoid 
tissue perforates the mucous membrane and extends 
to the surface. The epithelium lining the glands is 
everywhere intact; the normal architecture is preserved. 
In the stroma between the glands there is an excess of 
lymphoid cells. 

Section 2. From the body of the appendix at some 
distance from the enlarged cecal end. This resembles 
section 1, except the submucosa lymphoid hypertrophy 
is less marked. 

Section 3. From the perforation or diverticulum. 
This tissue is composed of mixed lymphoid and fibrous 
tissue; we can trace the mucous membrane in the 
lumen of the appendix dipping down and lining the 
diverticulum. As the mucous membrane dips down, 
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it is associated with hypertrophy of the glands; beneath 
the glands there are large areas of lymphoid tissue 
which in places grow up, break through the mucous 
membrane, and extend to the lumen. In these places 
the glands show atrophy, with complete disappearance 
of some areas. In every gland the morphology and 
arrangement of the basal cells is preserved; there is no 
atypical growth and no downgrowth of these glands 
into the mucosa. 

Section 4. Similar to section 3. This section shows 
chiefly the mucous membrane lining the lumen of the 
appendix, with the thickened wall of the appendix be- 
neath. In the connective tissue beneath the lumen 
the section passes through the diverticulum and is 
lined with mucous membrane. 


There is no evidence, therefore, of adenocar- 


cinoma, but it can be looked upon as a beautiful 
example of diverticulum of the appendix. 


NON-PARASITIC CYSTS OF THE SPLEEN! 
REPORT OF A CASE 


By GEORGE BEN JOHNSTON, M.D., RicHMOND, VIRGINIA 
Professor of Abdominal Surgery in the Medical College of Virginia 


in the spleen: 1. Echinococcus cysts; 

2. Non-parasitic cysts, serous cysts, 

blood cysts, and lymph cysts; and 3. 
Dermoid cysts. 

Echinococcus cysts, while the most common, 
occur only in those countries where hydatid 
disease prevails, and the spleen is rarely the 
only organ involved. 

There is only one recorded instance of der- 
moid cyst of the spleen. This was reported 
by Andral in 1829, and was said to contain 
fatty matter like tallow, with hairs scattered 
throughout. 

Non-parasitic cysts of the spleen are unilocu- 
iar or multilocular in character, and contain 
either serous fluid, blood, or inspissated gran- 
ular material. They are probably always 
hemorrhagic in origin, the most common 
cause being a partial rupture of the spleen 
following trauma or occuring in the course of 
some acute infectious disease, such as typhoid 
fever. Cysts of long standing usually show a 
distinct thick capsule, but it is questionable 


(ie kinds of cysts have been found 


whether all of the reported cases should be 
classified as cysts because in some of them 
the condition, as described, appears to be sim- 
ply a subcapsular hematoma. 

Non-parasitic cysts of the spleen are uncom- 
mon. In a paper read before this association 
in 1905, Powers (1) collected 32 cases, including 
one of his own. In the same year, Bryan (2) 
reported a case before the American Medical 
Association and collected 35 cases from the 
literature. Ina recent paper (3) on the subject 
of splenectomy which I read before the Johns 
Hopkins Medical Society, I was able to collect, 
up to January,1908, 19 cases in which the spleen 
was extirpated for non-parasitic cysts. At the 
last meeting of this association, Huntington (4) 
presented a case which he treated by marsupial- 
ization, and I have found one other recent case 
which was discovered at autopsy and reported 
by Harnett (5). A reference to these papers 
will furnish a complete bibliography on this 
subject. In this communication I simply 
desire to place one more case on record, to- 
gether with a most complete pathological report 


1 Presented at the Richmond meeting of the American Surgical Association, May 6, 1908. 
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of the specimen by Dr. William H. Welch, of 
the Johns Hopkins Hospital, Baltimore. 


The patient was a woman, 46 years old, who had 
always lived in a malarial district, and who gave a his- 
tory of several attacks of chills and fever. There was 
no history of severe trauma, by which the spleen may 
have been injured, nor could we elicit a definite history 
of typhoid fever. The patient complained of pain in the 
lower left abdomen. Examination showed a large 
myomatous uterus, but in addition a superficially 
placed mass in the region of the left kidney. This was 
about the size of a fist, rather freely movable, and 
slightly tender on pressure. Blood examination showed 
6,400 leucocytes, with polymorphonuclear neutrophiles 
52.5 per cent, small mononuclears 42 per cent, large 
mononuclears and transitionals 3.5 per cent, and 
eosinophiles 2 per cent. The urine was negative. It 
was determined to doa hysterectomy for fibroids and 
at the same time, to make an exploration of the mass 
in the left side. Seven years prior to this, an operation 
was performed by Dr. Howard Kelly, of Baltimore, 
for suspension of the uterus. 

Operation was done in April, 1907. This disclosed 
an ectopic spleen lying just above the left iliac fossa. 
This organ could be easily delivered through the median 
incision. On its concave surface, near the hilum, there 
was a prominent bulging mass about the size of a goose 
egg, perfectly white in color, and of a hard, rather 
brittle, consistency. The advisability of splenectomy 
was considered, but this was not done because the spleen 
appeared normal in every respect, except for this mass 
and its increased mobility, and because it was found 
that the cyst could be quite easily shelled out by blunt 
dissection. This was accordingly done, leaving a raw 
bleeding surface which was easily closed, however, by 
catgut sutures threaded on blunt liver needles. The 
repaired spleen was then replaced in approximately 
its normal position, but no attempt was made to secure 
it in place. The myomatous uterus was also removed. 
Recovery was without incident, and at the time of the 
patient’s discharge the spleen could not be felt on pal- 
pation. I am much indebted to Dr. Welch for the 
following complete pathological report. 


GROSS PATHOLOGY 


The specimen, preserved in alcohol, is an egg-shaped 
tumor attached to a thin piece of the spleen removed 
with the tumor. The tumor is 9 cm. long; at the 
broader, lower or free pole 7 cm. in diameter and at 
the smaller, upper or attached pole 4 cm. in diameter. 
This latter pole over a nearly circular area, 4 cm. in 
diameter, is intimately adherent to the membrane-like 
plate of splenic’ tissue, about 0.5 mm. in thickness, 
which was removed with the tumor and which is inti- 
mately incorporated with the wall of the tumor and 
cannot be separated from it. This attached piece of 
spleen projects for a few millimetres free along its 
severed margin as a delicate, thin membrane. With 
the exception of the attachment to the spleen, the 
external surface of the tumor appears to be free from 
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any evidences of adhesions, nor can blood-vessels be 
distinctly made out with the naked eye in the outer 
wall of the tumor, except a few small veins. This outer 
surface of the tumor is white or grayish white, and 
smooth, save for slight irregularities or projections due 
to the extensive calcification of the wall. 

Upon incision, the tumor is found to be a single cyst 
with a thin wall not exceeding 0.5 to 1 millimetre in 
thickness, except where attached to the spleen, the wall 
here being 2 to 2.5 mm. in thickness. The wall is ren- 
dered hard by extensive calcification, so that in places, 
especially at the lower pole, it is bony in consistence. 

The sac of the tumor contains no fluid but is filled 
with a solid material of a friable, grumous consistence 
in the central and greater part of the cavity, but 
smoother, more coherent, and of elastic consistence near 
the wall of the cyst. The contents can be readily sep- 
arated from the cyst wall, although somewhat adherent 
to it.’ Upon crushing the contents between the fingers, 
there is more or less of a gritty consistence, but the 
prevailing consistence is rather soft and greasy. There 
is no such diffuse and extensive calcification of thé con- 
tents as of the wall of the cyst. 

The color of the material filling the cyst is dirty 
whitish, with a brownish tint, this latter tint being most 
marked in the periphery near the wall, where the color 
is yellowish brown, suggestive of altered blood pigment. 
In the central mass the color is little suggestive of 
altered blood. The contents of the cyst to the naked 
eye, therefore, appear to consist of debris of necrotic 
material, with some altered blood, and fine particles of 
lime-salts. 


MICROSCOPICAL EXAMINATION 


Teased bits of the material within the sac show 
abundant crystals of cholesterine, fatty globules of 
small size, some myeline droplets, spherical, refractive 
bodies somewhat larger than leucocytes, and indetermin- 
ate granular and hyaline material. Intact cells or 
tissue cannot be recognized. 

Microscopical sections through the wall and adjacent 
contents of the cyst, made after decalcification, show 
the wall to be composed of dense, laminated, fibrous 
tissue containing long, fusiform cells. In many places 
these cells are absent, the tissue being hyaline and 
necrotic. The calcification occurs‘throughout the wall 
in places, and is often continuous on the inner surface, 
which is not sharply defined, but consists of necrotic 
tissue, much infiltrated with blood, and continuous 
= the usually better preserved tissue in the outer 
ayers. 

In the sections the contents of the cyst ap for 
the most part as a structureless, granular, sat hone 
geneous material, rich in cholesterine, and devoid of 
intact cells, but near the cyst wall there are, in places, 
indications of a coarsely-meshed trabecular, connective 
tissue, necrotic, but containing in the meshes red cor- 
puscles, fibrin, lymphoid cells, and larger blood-cor- 
puscle-containing cells. This tissue is suggestive of 
splenic tissue, and appears at the lower pole, as well as 
in other parts of the cyst. 


. 


CARMALT: 


Sections were made to determine, if possible, the 
precise relations of the tumor to the spleen. The cap- 
sule of the spleen is continuous with the wall of the 
cyst. Where the wall of the cyst comes first into con- 
tact with the splenic capsule, this capsule bends down 
into the cyst wall. There is, however, a thick band of 
connective tissue separating the parenchyma of the 
spleen from the contents of the cyst and constituting in 
this situation the wall of the cyst. This connective 
tissue merges into necrotic and hyaline tissue, containing 
in slits and spaces red corpuscles, lymphoid cells, 
larger granular cells, and fibrillated fibrin, forming 
eventually debris in the interior of the cyst. 


DIAGNOSIS 


The tumor is most plausibly interpreted as 
the result of an extravasation of blood of old 
date and associated with necrosis of tissue. 
There is no evidence of a genuine neoplasm. 
The source of the hemorrhage appears to have 
been the spleen, and its seat primarily beneath 
the capsule of the spleen which, as described, 
constitutes the wall of the cyst either wholly or 
in part. It is possible that the hemorrhage is 
associated with an infarction, and that the con- 
tents of the cyst consist not only of extravasated 
and altered blood, but also of necrotic splenic 
tissue resulting from infarction, but positive 
evidence of such infarction is no longer present, 
and it may be that the condition was merely a 
hematoma distending the capsule of the 
spleen, and perhaps rupturing it. 
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The question as to whether the tumor is due 
to primary rupture of the spleen, with hemor- 
rhage into the peritoneal cavity, or to a subcap- 
sular hematoma of the spleen, it is difficult to 
answer positively from the existing micro- 
scopical appearances, but it is difficult to under- 
stand how such a non-adherent encapsulated 
cyst could be produced as the result of rupture - 
of the spleen. I am, therefore, of the opinion 
that the tumor is the result of an intrasplenic 
hemorrhage or hematoma, causing a protru- 
sion over a circumscribed area of the capsule 
of the spleen. Changes have occurred in the 
blood and other contents of the tumor, which 
indicate that the original lesion is of old date. 
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SOME OF THE DEBTS WHICH MEDICAL SCIENCE OWES TO 
SURGERY 


THE PRESIDENT’S ADDRESS BEFORE THE AMERICAN SURGICAL ASSOCIATION 


By WILLIAM H. CARMALT, M.D., New Haven, CoNNEcTICUT 


OULD it not be well for the Asso- 
ciation to have a rule, that the com- 

mittee on the nominations for 

officers should consult with the 

council, before making their nominations, and 
thereby have the Association avoid the ana- 
chronism of electing for its president a Fellow 
who, at the same meeting, is laid upon the shelf 
by the council? Is one, labeled by the council 
as of the “sere and yellow leaf,” the proper 
one to represent» an association of the most 


progressive surgeons in America? Is the 
“Jean and slippered pantaloon” of the poet to 
address, as it were with authority, those “eager 
for thefray?”’ Hence, while I can but ap- 
preciate in the highest degree this the crowning 
honor of a quiet and uneventful surgical life, 
I feel most keenly that there are many of my 
audience more deserving of recognition for 
work done and results achieved; and who 
would do greater justice to the duty which the 
position exacts. 


. 
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It is now a few months beyond the half- 
century since the speaker began the study of 
medicine; and, although the subject is trite, it 
is impossible for one who has continued for 
that length of time to practice, and for three- 
fifths thereof to teach surgery, not to reflect 
upon the differences and the amazing progress 
that has been made, not only in the art, but in 
the science of surgery — for it has become such 
now more than ever before. 

At that time specialism was regarded with 
disfavor; those who allowed themselves to be, 
or were so designated, were thought of as ap- 
proaching dangerously near to quackery; — 
were looked upon askance. Although the term 
is allowed now to be used without reproach, 
and many and great advances are recognized 
as being made by the devotion of individuals 
to a particular line of study, nevertheless we 
are continually meeting with baneful effects 
from specialism, in the narrowing of the hori- 
zon of those who confine themselves to a single 
line of practice, and to feel that it oftentimes 
runs rampant, to the border of licentiousness. 
Indeed, the laity follow the lead to such an 
extent that frequently most absurd, even dan- 
gerous, practices are indulged in by persons 
otherwise intelligent, as an instance I have 
recently known shows, and most of you have 
undoubtedly known of even worse, where a 
gentleman of great learning, under the care of 
his family physician for months for positive 
but somewhat obscure renal disease, without 
informing this physician that there was any- 
thing at fault with his vision, also consulted 
an ophthalmologist for his ocular symptoms, 
not telling him either, that his kidneys were 
under suspicion. The ocular symptoms were, 
also, not clear, and these two physicians went 
on for some weeks investigating this patient 
simultaneouly, neither knowing what the other 
was doing, or that there were at the same time 
both ocular and renal complications; each 
in itself obscure, but taken together capable 
of explanation and understanding. 

It was in order to emphasize the interde- 
pendence of the different specialties that, with 
the initiation in this Association by our honored 
colleague, the late Dr. Claudius H. Mastin, the 
preliminary steps were taken for the formation 
of the Congress of American Physicians and 
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Surgeons, which has been so conspicuously the 
means of bringing together, every three years, 
most of the principal special associations of the 
country, for the purpose, as it states, of present- 
ing and discussing “scientific subjects selected 
with reference to their general interest.” The 
evidence appears clear that the object for 
which the Congress was inaugurated has been 
largely attained. , 

In our own Association the tone is distinctly 
that the operative part, per se, is regarded 
from a much higher point of view and the field 
correspondingly widened. While perfection 
of technique is, as it must be, regarded as of 
absolute necessity, the objects sought in every 
operation, viz., the life or improvement 
in health of the individual, and the increase in 
surgical knowledge, are more and more em- 
phasized, so that we now consider percentages 
of results instead of reports of individual cases; 
—we speak of the contributions of surgery 
to the elucidation or consideration of a par- 
ticular disease; — the end-results of some par- 
ticular line of surgical procedure. Last year’s 
symposium was on the “End-results following 
operations for carcinoma of the breast.” One 
of the topics considered at the Congress of last 
year was: “A consideration of the end- 
results in benign lesions of the stomach, sur- 
gically treated.” Again, “The contributions 
of surgery to a better understanding of gastric 
and duodenal ulcer;” this afternoon we are to’ 
discuss still further one of the above subjects, 
i. e., “Late results after operations for benign 
diseases of the stomach and duodenum;”’ all 
of which shows that the trend of thought recog- 
nizes the underlying principle always to be 
borne in mind, but too often ignored, that a 
surgical operation is to be looked upon as an 
incident in the course of treatment, which has 
become a necessity because other means have 
failed; and one may assert, with perfect fair- 
ness, that a surgical operation, per se, is a con- 
fession of failure. A failure because some 
other, less mutilating, procedure has not suf- 
ficed for cure. We wouldn’t amputate breasts, 
if we could cure them with condurango or 
X-rays; we wouldn’t do gastro-enterostomies, 
if the stenosis of the pylorus could be as satis- 
factorily relieved otherwise; and so on, ad 
infinitum; and the judgment and acumen of 
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the surgeon is now prized, not only for the 
technical skill, invaluable as it is, but still 
higher for that knowledge which guides to the 
decision of when to operate, if from necessity 
an operation must be, and when to let alone. 

A glance over the titles to the papers on the 
present program, shows this tendency to gen- 
eralization, to establish principles rather than 
particular procedures; and it has been a long 
time since I have heard the expression used by 
a surgeon that the operation was successful, but 
the patient died. No operation is successful, 
if the patient dies. No matter from what 
cause he dies. If he dies from shock, we do 
not correctly estimate his powers of resistance, 
or omitted, or did not properly apply a remedy; 
if the anesthetic kills him, there is an error in 
judgment for which we are responsible, and 
_ the operation is not a success. If the ether 
develops an acute nephritis, we have failed; if 
it causes a pneumonia, there has been an error 
in an important technique; and if we can ex- 
pect to advance our science, we should make 
honest acknowledgment. 

This broadening of our field carries with it, 
of necessity, the study, of the processses of dis- 
ease, the surgeon becomes the pathologist and 
the physiologist; in times past he has always 
been the advanced thinker, and beyond all the 
experimenter and demonstrator: witness Wil- 
liam Harvey and John Hunter, both surgeons; 
witness in our own time the great founder of 
this Association, writing in 1835, the first 
treatise in the English language on Pathologi- 
cal Anatomy; witness, in 1855, Sir James 
Paget’s Surgical Pathology, and later, in the 
same decade, Billoth’s Surgical Pathology, 
both of which, however, by their breadth of 
thought and comprehensiveness of detail of 
vastly more than surgical significance. 

I am tempted, in this connection, to quote 
from an address by Professor Hans Chiari, 
delivered at the seventy-second meeting of 
German Naturalists and Physicians, in 1goo, 
on “Pathological anatomy of the nineteenth 
century and its influence upon external medi- 
cine,” in which he says: ‘The surgeon and the 
practitioner of individual specialties of ex- 
ternal medicine made the greatest progress in 
the diagnosis of disease by knowledge of patho- 
logical anatomy, especially in infectious dis- 
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eases whose excitor was more frequently rec- 
ognized; also in tumors and in numberless 
other diseases. The distribution and course 
of diseased processes was investigated further, 
so that prognosis became more definite, and the 
indications for therapeutic attack more accur- 
ate; the processes of repair and regeneration 
were cleared up; and, thanks to the simulta- 
neous development of antiseptic and aseptic 
technique, the boundaries of operative surgery 
became enlarged to a previously unimagined 
extent. But the ‘Externist’ held not only a 
receptive position in relation to the pathological 
anatomist, but pursued pathological studies 
himself with great eagerness, rivaling therein 
the more distinctive pathologist; especially 
so the surgeon in the domain of tumors and 
bone diseases. In certain especial fields of 
external medicine... . the clinician was 
indeed the pathological anatomist of that par- 
ticular part. It is an interesting circumstance 
that many clinicians in external diseases, as 
well at internists, took up their especial line of 
work after having served as_ pathological 
anatomists; thereby each, according to his 
understanding, laid out a valuable foundation 
for his later clinical activity. It is, therefore, 
quite clear how that surgery, during the nine- 
teenth century, has been advanced by the great 
strides in pathological anatomy during the same 
period, and it is to be hoped that in the future 
the mutual advances of pathological anatomy 
and practical medicine will celebrate still 
further triumphs to the benefit of mankind.” 
While the advances in surgery, speaking in 
the narrower sense, have been so immense in 
almost every line that to attempt to enumerate, 
let alone describe them, would occupy many 
times over the time at our disposal, besides 
being an already twice-told tale in nearly every 
direction, I have thought it well to refer briefly 
to some of the situations where surgery in the 
immediate past has demonstrated its claim to 
have advanced knowledge in general medicine; 
to reverse, indeed, Professor Chiari’s view of the 
relation of surgery to pathological anatomy and 
show that modern surgery has been the means to 
develop our knowledge in pathological anatomy. 
To mention, or charge up, some of the debts 
which scientific medicine owes to surgery: 
If any Fellow of the Association has not yet 
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read Dr. T. Clifford Allbutt’s address on the 
“Historical Relations of Medicine and Sur- 
gery,” delivered at the St. Louis congress in 
1904, he should do so, for not only will he have 
the pleasure of reading a most delightfully 
written discourse, but he will leave the perusal 
with a much higher sense of the position which 
surgery holds in the process of the development 
of the science of medicine, than is usually given 
it; and if he will, in conjunction therewith, 
read. the “Annals of the Barber-Surgeons of 
London,”’ he will find how much more scien- 
tific the surgeons were in their methods of 
advancement in their art, than the physicians of 
that day, who, while regarding surgeons as of 
inferior professional rank, were nevertheless 
bound to the relics of tradition, and lost in the 
obscurities of vague speculation, until in- 
structed in anatomy by the surgeons. We 
read how “in the early part of the reign of 
Edward II. . the barbers having been 
accustomed to assist the monks in the surgical 
operations performed by them in early times, 
acquired a degree of proficiency which en- 
abled them to practice as surgeons themselves. 
Up till about the twelfth century, the practice 
of surgery and medicine was, however, almost 
wholly confined to the clergy, who seem to 
have enjoyed the double privilege of curing 
men’s bodies, as well as their souls. In 1163, 
the Council of Tours, under Pope Alexander 
III, considering that a practice which involved 
in its operations the shedding of (human) 
blood, was incompatible with the holy office of 
the clergy, forbade them to interfere in any 
matter of surgery. . . . No doubt the Edict 
of Tours was hailed with joy by the barbers, 
who, thus, found a lucrative practice thrown 
in their way, and seized the opportunity of 
practising as surgeons ‘on their own account,’ 
calling themselves barber-surgeons, and prac- 
tising both barbery and surgery;” and those 
annals show the gradual development of the 
art, from the assistant to the monk to the in- 
dependent and self-reliant surgeon, in that he 
prepared himself by the study of anatomy; 
making surreptitious dissections on human 
bodies, and experiments on living animals; 
demanding, for his own protection, the passing 
of examinations; and obtaining licenses to prac- 
tise, until they made themselves known as the 
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advanced investigators and astute thinkers of 
the two branches of the healing art of medicine. 
But the subject is too fascinating and will 
lead too far-a-field to allow it to be pursued 
further. I must refer you to the annals them- 
selves and return to the order of the day. 
Surgery has, however, come to the fore in 
showing the great advances in medical science 
during the lives of some of us. Many remem- 
ber, undoubtedly, Sir James Simpson’s mem- 
orable paper on Hospitalism, wherein the 
mortality in surgical operations between hos- 
pitals and private practice was emphasized to 
the disadvantage of the former; arguing 
strenuously against hospitals as being unsafe 
places in which to practice surgery. To-day, 
we all know that the best results of surgery are 
obtained in properly appointed hospitals; 
that they are sought for and utilized by all 
classes, the well-to-do, the millionaire, as well 
as the pauper; though it is but a few years since 
the distinguished president of the Massachusetts 
State Board of Health, Dr. Henry P. Walcott, 
remonstrated to me against the elaborateness 
and expense of our hospital appointments (ap- 
pliances), on the ground that we were giving 
to the pauper and the*degenerate an unfair 
advantage over the great mass of the moder- 
ately well-to-do, in the struggle against disease. 
How, then, has this change been brought 
about? By two discoveries — anesthesia and 
asepsis; neither alone accomplished it. Sir 
James’s paper was written some years after 
anesthesia had robbed surgical operations of 
their extreme horrors. We could then promise 
our patients that they would not suffer; but, 
alas! could not speak with confidence of recov- 
eries. The mortality following surgical opera- 
tions in hospitals was frightful — pyzmia, 
septicemia, hospital gangrene,  erysipelas, 
veritably raged. Let me recall what some of 
you, perhaps, heard, Professor Richard Volk- 
mann’s eloquent address before the Interna- 
tional Medical Congress in London, in 1881, 
where, describing the advances in surgery for 
the ten years preceding, he spoke of the mor- 
tality so prevalent before the Listerian period; 
and asserted in contrast to the previous 85 per 
cent of fatalities following major operations, 
from infectious wound fevers in his hospital 
at Halle, that if now a single patient dies in 
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my wards, from such causes, “it is my fault.” 
We recognize that situation now, and so secure 
do we feel in our technique that we advise our 
patients to submit to early operations, saying 
first, you will not suffer pain; second, you will, 
in all reasonableness, recover from the opera- 
tion. With these assurances faithfully and con- 
scientiously given, we can advise early opera- 
tions, and operations for explorative purposes, 
that twenty-five years ago would have been 
unjustifiable; not waiting to operate as then, as 
a last resort, but for distinctly therapeutic pur- 
poses; to counteract vicious éendencies that 
were leading to fatal consequences. Thereby 
are we enabled to study disease in its early 
stages, and instead of, as heretofore, consid- 
ering surgical operations as almost neces- 
sarily radical and mutilating procedures, many 
of them are in the highest degree conservative. 
While one cannot regard the removal of a 
breast as otherwise than radical, it is, also, of 
course, intended to be curative; but a gastro- 
enterostomy for benign stenosis of the pylorus, 
or other obstruction in the upper intestinal tract, 
is at once therapeutic and conservative, it 
reestablishes a function that was being inter- 
fered with. 

It is, at times, difficult to say to which, sur- 
geon or pathologist, credit is due when refer- 
ring to the advances in ‘the surgical pathology 
of the present time. Gross, Paget, and Bill- 
roth were all conspicuously able operating sur- 
geons, but searching, always, beyond the mere 
surgical technique for the causes of disease. 
No one, except Virchow, has done more than 
these surgeons to stimulate investigations into, 
or themselves to teach, fundamental patholog- 
ical processes. 

Prompted by the researches of Pasteur, a 
chemist, Lister, another surgeon, becoming 
convinced that the cause of putrefaction in 
wounds was due to the entrance therein of 
germs, pursued his investigations to counter- 
act their effects, until he and his followers de- 
veloped the incalculable benefits of antisepsis 
and asepsis in surgical operations; causing a 
transformation, amounting to a revolution, in 
the respective positions of medicine and sur- 
gery. From being ostensibly a follower, sur- 
gery took the lead in determining pathological 
processes, from the pathological anatomist 
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reporting the conditions found on the post- 
mortem table, and studying -the last fatal, 
more or less complicated stages of disease, 
where cause and effect are often so inextrica- 
bly mingled, autopsies in vivo are established 
and the beginnings of pathological processes are 
unfolded fresh in the living subject. In neo- 
plasmata, the nature may be determined with 
certainty, while the patient lies unconscious 
on the operating table, and the fitting operation, 
based upon the examination thus made, be 
carried out, with a surety for the ultimate 
result that elevates our art to a science. 

In no one disease is the change in the rela- 
tion of physician and surgeon more striking 
than in tuberculosis. Thanks to Koch, by his 
laboratory researches establishing its microbic 
origin, this disease, formerly regarded as be- 
longing solely to the internist, to be treated 
only by drugs and constitutional remedies, 
its initial local character is proven and in 
many, if not most, of its forms, opportunity 
presents itself for surgical interference in its 
early stages, with a definite prospect of eradi- 
cating the disease. The operations are dis- 
tinctly therapeutical in aim and scope; for 
surgery has taught that generalization takes 
place from a primary focus to be attacked 
surgically. In every text-book of modern 
surgery, the catalogue of organs and tissues 
affected by tuberculosis, to be attacked by 
surgical procedures, with reasonable prospects 
of success, is limited simply by anatomical 
considerations of accessibility, and by early 
recognition — though by surgical procedures 
one does not necessarily mean a bloody opera- 
tion. Immobilization is as much a surgical 
procedure as resection, and the interdepend- 
ence of internal and external medicine is ex- 
emplified in the treatment of this disease. I 
venture the prediction that with the develop- 
ment of X-ray skiagraphs, or other technique 
for diagnostic purposes, surgery in the lives, 
and perhaps under the skillful hands, of some 
of my hearers will be the means of treating 
early pulmonary tuberculosis, with even more 
certainty, and with a greater saving of life and 
time than the internist is now doing with the 
most approved sanitaria. Think of the change 
with regard to tuberculous peritonitis, now so 
frequently amenable to treatment distinctly 
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surgical when the infectious atrium is recog- 
nized and removed. 

Our knowledge of the internal secretions, 
and particularly of those of the thyroid and 
parathyroid glands, has been materially, almost 
exclusively, advanced by the observations and 
investigations of surgeons; and the names of 
several of the active Fellows of this Associa- 
tion are intimately associated with the devel- 
opment of this intricate subject. The program 
of the present meeting is pregnant with interest. 
The first impulse to the study of the condition 
which he subsequently designated as cachexia 
strumipriva was made by our honored Fel- 
low, Professor Kocher, in noticing the later 
results of total extirpation of the thyroid 
gland when undertaken for cosmetic reasons or 
pressure symptoms. He remarked upon the 
identity of the condition thus produced with 
that so well known in places where goitre was 
prevalent, of cretanism, myxcedema, etc., and 
found, first, that these conditions were the 
consequences of total extirpation of the thyroid; 
while, second, if but a partial even though 
considerable removal were performed, the con- 
dition did not pertain. This led, naturally, 
to the opinion that there was a something, 
elaborated by the gland, which, being taken 
directly into the blood by its own vascular 
apparatus, could be regarded and designated 
as an internal secretion, and, further, that the 
deprivation of this secretion gave rise to the 
pathological conditions mentioned; while, if 
but a small part of the gland was allowed to 
perform its function, this result did not pertain. 

Differences between goitres were noticed 
early; some were accompanied by symptoms 
of quite a different character than those men- 
tioned, of which an exophthalmos was the most 
striking characteristic, and exophthalmic goitre 
was described by Graves, in 1835, as a distinct 
entity. It remained for surgery, however, to 
demonstrate that the conditions present in 
Graves’ disease were due to an excess of the 
thyroid secretion, and this excess amounting 
to a poison produced the recognized symp- 
toms of exophthalmic goitre, to which the 
names of thyrotoxemia or thyrotoxicosis may 
be given. Further observation by surgeons, 
showed differences in the behavior of the 
two classes of cases towards operative inter- 
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ference; that while those unattended by ex- 
ophthalmos would, under proper precaution, 
be benefitted by operation, in Graves’ 
disease operative interference was attended 
with great danger; which, while in the hands 
of the exceptionally dexterous and rapid opera- 
tor, might be successful, too often led to dis- 
astrous consequences on the operating table, 
or immediately after, due apparently to forcing 
suddenly into the circulatiom an undue amount 
of the secretion, already too abundant, of the 
hypertrophic gland. 

Again, a certain number of the operated 
cases developed a tetany more or less severe, 
not infrequently fatal, especially in those in 
which the total extirpation of the thyroid gland 
was practised, but not so often or not so severe 
in those in which a portion of the gland was left. 

In 1882, Sandstrom discovered and described 
the little parathyroid glands lying in the fat 
surrounding the posterior portion of the thyroid 
gland. They were differentiated by structure 
and situation from accessory. thyroids, and 
little by little surgical observations and ex- 
periences, controlled and confirmed by experi- 
mentation on the lower animals, appeared to 
show that removal, or the obliteration of the 
blood supply, of the parathyroids was the de- 
termining cause of the tetany following opera- 
tions presumably or ostensibly only on the 
thyroid gland; that their removal, or the reten- 
tion (whatever it may be) in the blood, as dem- 
onstrated when the parathyroid arteries are 
tied off intentionally, or cut off inadvertently 
in removing the thyroid, induces a hypopara- 
thyreosis or status parathyreoprivus (Halsted) 
of which the characteristic symptom is tetany, 
more or less pronounced, occasionally fatal. 
This, an entirely new discovery, was brought 
about by the careful observations and close 
reasoning of surgeons of the John Hunter type; 
and the work of William S. Halsted, Charles 
H. Mayo, George Crile and Harvey Cushing, 
active members of this Association, together 
with those of Theodore Kocher and Victor 
Horsley, honorary Fellows, will always be rec- 
ognized in this connection. The physiologist 
and pathologist must acknowledge that they 
owe the most of their knowledge of the causa- 
tion of tetany to the labors and intellectual 
acumen of surgeons. The normal histology 


| 


CARMALT: DEBTS WHICHj MEDICAL SCIENCE OWES ,TO SURGERY 


of these bodies seems to be fairly well described, 
- but many details of their physiology and path- 
ological anatomy are still open fields for inves- 
tigation, and while it is unsafe to prophesy, 
“onless ye know,” it is certainly not a far- 
fetched thought to anticipate, that the patho- 
geny of many of the clinical forms of tetany, 
now classed under the most diverse heads, 
with all sorts of hypotheses as to their causa- 
tion, may resolve themselves into abnormalities 
or diseased processes in these glandulz or their 
vascular supply. 

The etiological relationship between inflam- 
mations of the pancreas and the biliary appara- 
tus, is a field in which recent surgery has 
taught the pathologist and clinician much of 
value. Until the surgeon by early operations 
had shown the beginnings of the secondary 
processes, the bearing of infections of the gall- 
bladder and ducts to pancreatitis was unknown; 
indeed, almost the whole domain of the in- 
fections of the biliary passages was a terra 
incognita until the surgeon blazed a trail for 
the pathologist. 

It gives me pleasure to recall here, also, the 
paper read to this Association last year on 
‘Diverticulitis of the Large Intestine,” which 
marked a distinct increase in our knowledge 
of the pathological anatomy of the sigmoid; 
necessarily carrying with it a great deal better 
understanding of the means to combat the 
disease, together with an infinitely more accu- 
rate prognosis. 

With this meager presentation of a few of 
the instances in recent years, and conspicuously 
by this Association, where general medicine is 
indebted to surgical progress, I beg a few 
minutes more to urge the claims of surgery to 
greater facilities for study along these lines. 
Probably every member of this body holds a 
hospital appointment, and there are probably 
but few who do not feel, almost daily, the in- 
adequacy of the facilities at their command 
thoroughly to investigate, by laboratory meth- 
ods, the pathological processes with which they 
have to do. Most of us are handicapped in 
this particular. Every hospital should have 
its pathological department fully equipped 
with every laboratory facility, for the investi- 
gation and demonstration of diseased pro- 
cesses. So much has been said recently on 
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this matter that little more can be added; but 
it has been borne in upon me most profoundly 
from a comparatively long hospital experience, 
that this is at present the greatest shortcoming 
in our hospital equipment. One has but to 
look over the work emanating from the various 
hospitals throughout the country to realize 
that those having the most complete laboratory 
facilities are those from which the most in- 
structive and advanced ideas come and, I may 
say, the best results in practice. 

Hospital directors or trustees, find it diffi- 
cult to appreciate this feature of hospital 
management; most of them regard anything 
that does not directly (according to their light) 
concern the immediate welfare of the individual 
patient, to be an unnecessary expense, a waste 
of trust funds. In their sympathy for the 
individual sufferer, they lose sight of the benefit 
to the community, which comes from increase 
in knowledge. They have been forced to 
understand the advantage, necessity rather, 
of an aseptic operating room, and spend large 
sums in making it complete — it looks well; 
it impresses the -public; astounding opera- 
tions are sucessfully performed, it is good, — 
but the laboratory does not appeal in the same 
way or to the same sense. The work is hidden, 
mysterious, there is no striking or evident 
result, or the result is too remote to be under- 
stood; ‘‘it is a fad, has no practical utility,” etc. 
It is to them something of a confession that the 
attending staff don’t know as much as they 
should. They say, you hold your position 
to cure the sick, not to investigate; they forget 
that medical science is and must be, to the 
end of time, progressive. Then, again, lab- 
oratories are expensive; they mean salaries, 
instead of the voluntary service the trustees 
are too apt to expect, and indeed, demand, 
from their attending staff; they mean costly 
apparatus; they mean running expenses by no 
means light; yet, with it all, they are worth the 
cost many times over — they are essential to 
every up-to-date hospital, giving the proper 
stimulus to the attending staff in the comple- 
tion of their work. The joy of knowledge that 
comes to the scientific surgeon who has the 
opportunity to study the details of the patho- 
logcal process with which he has been dealing, 
and to have demonstrated, at first hand as it 
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were, the reason for success or non-success; 
the knowledge from which comes the power 
to overcome obstacles while they are, alas, not 
often recognizable factors to the usual trustee, 
are nevertheless the compensation the staff 
are seeking. 

From a strictly economic standpoint, the 
union of medical school, with its necessary 
laboratory equipment, and hospital, would seem 
to work to the best advantage. The educa- 
tional function of a hospital is then recognized, 
and the best results secured. The presence 
of a class of medical students is the best possible 
stimulus to the mental activity of an attending 
physician or surgeon, who is compelled to dis- 
cuss the pros and cons of an intricate case with 
them; active in mind, fresh from their books 
and laboratories; critical of authorities; eager 
for knowledge; comparing clinical symptoms 
with laboratory findings in which they them- 
selves have, perhaps, participated, their presence 
is an inspiration which inevitably redounds to 
the benefiit of the patient and the hospital. 

In this matter of the highest utilization of a 
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hospital it has seemed to me, further, that it 


, would be possibe to elaborate a plan by which 


all senior students in small classes in relays 
could be given clinical instruction, on individ- 
ual cases, in any hospital accessible; the 
attending staff becoming in fact and name 
clinical professors in a recognized medical 
school. The plans would have to vary in 
different localities, but it does not appear to 
me an impossible scheme, and, if carried out 
faithfully, would add greatly to the interest of 
the work everywhere and surely be of benefit 
to the hospital in spurring men up to work 
now too often perfunctory. 

In presenting these desultory reflections upon 
matters that have suggested themselves to me, 
as illustrating some of the contributions to the 
science of medicine that have been brought 
about, in recent years, mainly through surgical 
procedures, I beg to reiterate my appreciation 
of the high honor you have accorded me, in 
selecting me to preside over your deliberations, 
the program of which presents topics of very 
great interest to surgical advancement. 


CONGENITAL IDIOPATHIC DILATATION OF ‘THE COLON 


(HirScHSPRUNG’s DISEASE) 


By J. M. T. FINNEY, M.D., BattimorE, MARYLAND 


HE subject of this paper is a boy aged nine 
years; of Jewish parentage. \He was admitted 
to the Union Protestant Infirmary, April 26, 


1906, referred to me by Dr. Frank R. Smith.) 


He came into the hospital complaining of chronic 
constipation, and abdominal pain and swelling. His 
family history was negative, there being no record of 
any similar case, so far as is known. 

Previous history was of no special interest, except as 
relates to his present illness. He had had measles and 
chicken-pox, and, aside from the fact that he had always 
been thin, and his appetite fairly good,no other infor- 
mation could be elicited. His mother stated that from 
his earliest infancy, beginning immediately after birth, 
he had always been constipated, and that the abdomen 
had been unusually large. His bowels have never 
moved normally, always necessitating a cathartic 
or enema, or both. He would frequently go three or 
four weeks without a movement. During these times 
he would have periods of severe abdominal pain, cramp- 
like in character. After the bowels began to move, 


the pain would be relieved. He would have several 
attacks of this extreme constipation during the year, 
and great difficulty would then be experienced in pro- 
ducing a movement. At these times the abdomen 
would become enormously swollen. Under ordinary 
circumstances, he would have a movement once or 
twice a week, -and the abdomen would be somewhat 
less distended. The stools were putty-like in char- 
acter, and the odor very offensive. He has had all 
sorts of treatment from many doctors, but relief has 
been only temporary. 

Upon examination, the patient is found to be a boy 
rather undersized; mucous membranes pale; tongue 
clean. General expression not very bright. The whole 
body, except the abdomen, thin and emaciated. Ribs 
very prominent. The costal angle very wide. Chest 


much larger at the base than apex, the costal margins 
flaring out to such an extent that they are almost hori- 
zontal instead of vertical. Movements of the chest 
rather limited. Lungs clear on auscultation, but the 
pleural cavity somewhat encroached upon by the push- 
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ing up of the diaphragm, ue to the abdominal disten- 
sion. 

Heart normal in size, apex slightly higher. 
sounds clear. 

Abdomen very full and prominent, the over-lying 
skin dull and leathery in appearance, and somewhat 
tense. Superficial abdominal veins quite prominent. 
Circumference of chest through the plane of the nip- 
ples, 54 cm.; of abdomen over the most prominent 
part which was at the epigastrium, 65 cm., through 
the plane of the anterior superior spine, 54 cm. Dis- 
tance from umbilicus to symphysis 13 cm., to tip of 
xyphoid' 17 cm. Liver dullness considerably dimin- 
ished. The distension of the abdomen is not quite 
symmetrical, there is to be seen a crescentic enlarge- 
ment extending from the left iliac fossa upwards to the 
costal margin, then across the abdomen to the right 
hypochondriac region, where it gradually disappears 
The right iliac region is slightly less distended than the 
rest of the abdomen. At times, very marked peristaltic 
waves can be seen traversing the abdomen. ‘The wave 
seems to travel from right to left, about once in five 
minutes. The patient complains of no pain during 
the contraction. On palpation, no tenderness and no 
masses are to be felt anywhere. The abdominal walls 
seem unusually thin. The intestinal coils may be felt 
very distinctly during the passage of the peristaltic 
wave. No movable dullness was observed. Now 
and then loud borborygmi could be heard. 

Rectal examination was negative. Attempts were 
made for a fortnight to reduce the abdominal swelling 
by the aid of frequent enemata and cathartics, with 
only partial success. Large quantities of foecal matter 
were removed in this way. 


Heart 


It was determined then to make an explora- 
tory incision and perform a colostomy. Con- 
sequently, on May roth, under ether anesthesia, 
the abdomen was opened. An enormous dila- 
tation of the colon was found filling up prac- 
tically the whole abdomen, with the exception 
of the right iliac fossa. The dilatation began 
abruptly at the hepatic flexiiné of the colon, in- 
volving the transverse descending por- 
tions of the colon and the entire sigmoid, with 
the exception of the last two or three inches, 
where it as abruptly ended. The rest of the 
intestinal tract, including the rectum, was 
normal. The greatest dilatation was in the 
region of the sigmoid, in places 14 cm. in 
diameter. The walls of the bowel were much 
hypertrophied, apparently two or three times 
the normal thickness. Pigmentation of the 
hypertrophied portion was also observed. The 
mesosigmoid was elongated and enormously 
thickened, in places as much as 2 to 3 cm, 
The vessels were much larger than normal, 


625 


as were also the lymphatic structures, espe- 
cially the lymphatic glands, some of which were 
as large as almonds. The hypertrophy of 
the intestine began and ended abruptly, with 
no signs of kinking or obstruction of any sort. 
A portion of the thickened mesentery, includ- 
ing one of the enlarged glands, was removed 
for examination. The intestine was filled 
with fecal matter and gas. It was decided to 
perform a colostomy and the colon at the he- 
patic flexure was sutured to the parietal peri- 
toneum, through a small incision made over 
that point. The abdominal wound was then 
closed. ‘ After forty-eight hours the colon was 
opened and the bowels irrigated through this 
fistula from above downwards, and through 
the anus, from below upwards. Large quan- 
tities of yellowish, pasty feces, containing 
many pin-worms, were removed. A_ small 
section of large rubber drainage tube was in- 
serted into the fistulous opening in order to 
insure its patency. This artificial anus was 
kept open for nearly six months, during which 
time the patient remained in the hospital, and 
the bowel was frequently irrigated. 

Great improvement in the boy’s general con- 
dition was observed. He gained weight and 
strength, and the swelling of the abdomen was 
markedly reduced. Most of the fecal matter 
was discharged through the fistula, but some 
continued to accumulate in the dilated portion 
of the colon. It was then decided to attempt 
to short circuit the dilated portion of the colon, 
or to excise it, as seemed best at the time. 
Accordingly, on October 23d, under ether, the 
abdomen was opened through a mid-line in- 
cision. It was then found that the dilated 
portion of the colon, described above, had 
become greatly reduced in size since the estab- 
lishment of the fecal fistula. The mesocolon 
and the glands had also shared in this reduc- 
tion. Since there was found to be room to make 
an anastomosis between the ascending portionof 
the colon and the lower portion of the sigmoid 
flexure, it was decided to do this. It was 
accomplished by a lateral anastomosis. The 


colocolostomy having been completed satis- 
factorily, it was decided, on account of the pa- 
tient’s condition, that it would be safer to post- 
pone the resection of the dilated portion until 
a subsequent operation. 
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The boy made an uninterrupted recovery. 
Meantime, the irrigations were kept up 
through the artificial anus, which had been 
left patent. The boy’s condition improved 
so much that his parents decided to take him 
home, instead of having the operation com- 
pleted. He remained home for another five 
months, when he re-entered the hospital, 
having noticed, of late, some return of the 
abdominal distension. I then advised that 
the dilated portion of the colon be removed, 
which was done, March 21, 1907, under ether 
anesthesia. An incision was made through 
the left rectus muscle, a number of adhesions 
from the former operations were freed and 
the bowel exposed. The ends of the dilated 
portions of the colon were ligated and inverted 
by a purse-string suture, and the entire dilated 
segment excised, the mesocolon being ligated 
in sections. The previous colocolostomy was 
found to be in excellent condition, and was left 
undisturbed. No attempt was made to cover 
in the raw surface of the mesocolon. Little 
or no hemorrhage or shock attended the 
operation, and the patient made a good recov- 
ery, with the exception of a phlebitis in the left 
internal saphenous vein. 

The artificial anus, which had been left open 
from the beginning as a safety valve in case of 
need, was subsequently closed under cocaine; 
and the patient has remained well up to the 
present time. He is now in excellent condi- 
tion, aparently a normal boy in every respect, 
except that the costal angle is still rather wider, 
and the costal border more prominent, than 
normal. 

Although the classical description of this 
disease given by Hirschsprung, at the meeting 
of the Berlin Congress for Children’s Diseases 
in the year 1886, first brought its existence 
to the general attention of the profession, still 
the condition had been recognized by a num- 
ber of observers before this time, and cases 
had been observed and recorded. The earliest 
reported cases to be found in the literature are 
those of Parry in 1825, and Billard in 1820. 
Parry’s case was a male adult, who had suffered 
from digestive disturbances for years. Au- 
topsy showed an enormously distended colon, 
containing an immense quantity of feces. 
No obstruction could be found anywhere in 
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the. alimentary canal. Billard, according to 
Lowenstein, in 1829, reported the autopsy 
findings of a six day old boy, the lower part of 
whose small intestine, together with the whole 
colon, was thickened and sclerosed. In 1836, 
Ebers, in an autopsy report remarkable for 
its clear and full description of the pathological 
conditions present, describes another undoubted 
case. 

Von Ammon, in 1842, described a dilatation 
of the large intestine and rectum in a child 
shortly after birth, and recorded another ob- 
servation in a foetus at about the seventh month. 
It is a curious fact that these observations, 
having such an important bearing on the 
etiology of the disease, should have been noted 
so early, and that so few similar conditions 
have since been reported. Then come the 
reports of Oulmont, 1843; Banks, Bunfer, 
and Favalli, 1846; Little and Galloway, 
1850; Gay in 1854. 

Henock, in 1861, gives a description of a 
fairly typical case in a young boy. In 1867, 
the first case was reported from this country 
by Lewitt, of Chicago. This was followed 
three years later (1870) by Jacobi, who reported 
a doubtful case of abdominal loop formation 
with fatal kinking of the intestine. Then 
followed the reports of Barth, Peacock, Gee, 
Bristow, Morris, Fiitterer, Middeldorf, Chea- 
dle, Gaume, and others. Then appeared the 
first report of Hirschsprung’ just referred to 
(1886). He has supplemented this with three 
additional reports, four in all. Following 
Hirschsprung, the literature upon this subject 
has become very voluminous, no less than 206 
communications have been found by Dr. W. 
A. Fisher, whom I Have to thank for valuable 
assistance in the preparation of this paper. 
Of the later articles, those deserving especial 
mention are by Formad, Marfan, Mya, Treves, 
Griffith, Concetti, Fenwick, Osler, Fitz, Rich- 
ardson, Eserich, Frommer, Duval, Kredel, 
Cheinisse, Perthes, Bing, Pfisterer, Danzinger, 
Léwenstein, Ito, and Soyesima. 

With few exceptions, owing to their inac- 
cessibility, or otherwise, every article upon the 
subject has been read by Dr. Fisher or myself, 
and the cases studied and tabulated. It was, 


at first, intended to give a complete statistical 
report of every case up to date. 


After the ex- 
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penditure of much time and effort, however, 
this idea was abandoned as_ unprofitable, 
owing to the fact that, in so many instances 
the cases had been so imperfectly reported, 
it was impossible to determine with any de- 
gree of accuracy whether or not they really 
were cases of Hirschsprung’s Disease. This 
paper, then, represents a review of our knowl- 
edge of the subject up to the present time, 
together with a complete list of authors and 
their publications to January 1, 1908. 


TERMS AND SYNONYMS 


Various terms have been used to designate 
the affection under consideration — some of 
which depend upon the etiological conception 
of the disease, while others have to do only 
with the names of individuals. In the former 
class belong the terms “Megacolon Con- 
genitum” (Mya) and “Congenital Idiopathic 
Dilatation of the Colon” (Hircshsprung). In 
the latter Hirschsprung’s Disease, or Mya’s 
Disease? The term “Giant Colon” has also 
been used by some authors (Formad, Osler, 
Futcher, etc.). 

By German and Dutch authors the term 
“Hirschsprung’s Disease” is used almost ex- 
clusively, while the French, English, and 
American authors prefer to call it “Congenital 
Idiopathic Dilatation of the Colon.” 

We have accepted this latter title because it 
is the one most commonly used, and, because 
it most nearly expresses our conception of the 
pathogenesis of the disease. There is abun- 
dant evidence that the disease has its origin in 
utero, in the majority of cases. The real 
cause still remains unknown. The term idio- 
pathic, therefore, is but a cloak for our ignor- 
ance, and must be rejected as soon as a more 
perfect knowledge of the true nature of the 
affection warrants it. 

That the affection is essentially a dilatation, 
and has to do in the vast majority of cases with 
the colon, especiallythe sigmoid flexure, is proven 
by the clinical and pathological findings in al- 
most every case. 

CLASSIFICATION 

In this study we will follow, for convenience, 
the classification first suggested by Hirsch- 
sprung in one of his later papers, namely the 
division of the cases into two groups: 
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1. Those occurring in infancy (true mega- 
colon). 

2. Those occurring in adult life (pseudo 
megacolon). 

This classification has been, accepted by a 
number of later authors, notably Graanboom 
and Léwenstein, and is probably as satisfac- 
tory as any. 

A marked difference of opinion, however, 
is very manifest in the writings of various 
authors. Many believe that, since the process 
is a congenital one, it can manifest itself only 
in early life (true megacolon). Those cases 
which have been observed as occurring in 
adults, they believe to be due to aggravated 
forms of constipation, a coprostasis pure and 
simple (pseudo megacolon). 

Other observers, however, believe that the 
condition, when it develops late in life, is but 
the delayed manifestation of a congenital 
defect, which has existed all along, and has 
been brought out by the atony of the bowels 
incident to the time of life. Whichever of these 
conceptions is true, it seems to be an estab- 
lished fact that, while the clinical picture varies 
little in childhood or in adult life, still a more 
constant association with definite mechanical 
obstruction has been observed in the case of 
adults. 

In studying the reported cases, one cannot 
but be struck by the predominance of the con- 
genital element in the clinical picture of the 
early cases, as compared with the acquired; 
while, in the late cases, the reverse is true. 

Marfan and Neter are very insistent upon an 
anatomical basis for the disease, namely, a con- 
genital elongation associated with loop forma- 
tion in the colon. While this is not true in 
every case, as will be pointed out later, still it 
is not out of place to call attention here to the 
fact that the large intestine, more perhaps than 
any other portion of the digestive tract, is 
liable to be the seat of malformations (Duval). 
The colon as a whole has a morphogenesis 
hardly completed, and the various changes in 
form, length, and position noted from time to 
time, are probably but variations in the pro- 
gressive evolution toward a final arrangement. 

The frequent anomalies are, in all probability, 
but reversion types. All the segments of the 


colon may be involved, but most often it con- 
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cerns only that segment whose evolution is still 
unfinished, e. g., the sigmoid flexure. 

Johannessen has studied the position of the 
sigmoid in a large number of cases and finds 
it very variable. It may be found well above 
the pelvis and also in the right iliac fossa. 
Scokolow’s investigations in this respect are of 
great interest. He has pointed out that the 
position of the sigmoid flexure is very change- 
able, and does not depend upon its mesentery 
alone but also varies with the quantity and con- 
sistency of its contents. It is easy to see how 
these anatomical variations might influence 
materially the accumulation of faces in the 
colon. 

ETIOLOGY 

It must be admitted at the outset that little 
is known as to the true cause of this affection; 
indeed, it is a question whether a single cause 
could give rise to the various manifestations 
that have been noted by different observers as 
occurring in the course of the disease. The 
fact that so many theories as to its etiology have 
been advanced, is the best evidence as to the 
uncertainty of our knowledge of the subject. 
It is highly probable that more than one 
etiological factor is concerned in its production, 
as no single cause that has been thus far dis- 
covered will satisfactorily explain every case. 
There have been suggested from time to time 
in the literature, at least nine different hypoth- 
eses in the endeavor to explain the causation of 
the affection. 

1. The first of these was offered by Barth in 
1870. He sought to explain it by an abnor- 
mally long mesentery which might give rise to 
secondary torsion of the sigmoid. This view 
was later advocated by Gourevitsch. Other 
observers, however, speak of the mesentery as 
either normal or shorter than normal; indeed, 
in but comparatively few cases is the mesentery 
found by actual measurement: to be unusually 
long. 

2. Hirschsprung, in 1888, suggested the idea 
of the congenital origin of the disease. He con- 
sidered it to be a disease sui generis, due to a 
morbid process acting during foetal life, or 
more likely as an anomaly of development. He 


believes that both the dilatation and hyper- 
trophy are congenital. 
Some years later, Mya (1894) strongly advo- 
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cated this view, with the exception that he 
believed the hypertrophy to be secondary, and 
not a part of the original process. 

This view is substantiated by a number of 
observations. Billard has seen in a new-born 
child a large intestine, the walls of which were 
thickened and sclerosed. Von Ammon in a 
seven months foetus found well-marked dilata- 
tion of the large intestine, and in a child dying 
shortly after birth, an ectasia of the lower por- 
tion of the colon and the rectum. 

Hobbs and DeRichemont report the case of 
a male child which at birth presented such an 
enormous distension of the abdomen as to 
interfere seriously with the delivery. 

Kredel, Mya, Fiitterer and Middeldorpf, 
Escherich, and Bjorksten also report patients 
born with large abdomens, some of which were 
later found, at operation or autopsy, to have 
been due to dilatation and hypertrophy of the 
intestinal walls. 

Finally, the observation of Joukovsky throws 
considerable light upon the pathogenesis of 
idiopathic dilatation of the colon. He reports 
finding in a new-born child an ectasia of the 
large intestine associated with hypertrophy of 
the walls of the whole intestinal tract, together 
with a stenosis of the duodenum and an internal 
mesogastric hernia. The stenosis was due to 
an excessive development of the foldsof mucosa, 
associated with a hypertrophy of the walls of 
the duodenum. 

Analogies are to be found in other parts of 
the intestinal tract; e. g., esophagus, stomach, 
rectum, etc. 

From this evidence, it would appear that both 
dilatation and hypertrophy have actually been 
observed in the new-born in a few instances, and 
hence Hirschsprung’s idea is founded upon a 
definite, pathological basis. 

While it is quite likely that these two condi- 
tions, namely, dilatation and hypertrophy, are 
not inseparably bound together, still, as a 
matter of fact, they are both reported present in 
almost every instance. It is conceivable that 
either of these processes may be primary and 
the other secondary, or that they may co-exist 
independently of each other. Some authors 
(Fenwick, Genersich) believe that hypertrophy 
is primary and the dilatation secondary, while 
others (Mya, Concetti, Walker, and Griffiths) 


consider the hypertrophy to be secondary to the 
dilatation. The weight of evidence, both 
clinical and pathological, while it confirms the 
almost constant presence of both factors, at the 
same time tends to show that the dilatation is 
of relatively greater etiological importance 
than the hypertrophy, which is more apt to be 
secondary and functional. 

3. Walker and Griffiths, in 1893, advanced 
the idea that this condition was due, in the first 
instance, to colitis becoming chronic. Great 
distension followed from the altered chemical 
changes in the feces, much gas being produced. 
Such distension of the gut would naturally 
render peristalsis more difficult, which would 
be compensated for by an increase in the size 
of the existing muscle fibers and the formation 
of new ones —a true hypertrophy. 

As a matter of fact, however, the colitis is 
described by the great majority of observers 
as a late manifestation, the result rather than 
the cause of fecal stasis. 

4. Marfan, in 1895, and later Neter thought 
they found the cause of the trouble in the 
increased length of the colon, and a multiplica- 
tion and exaggeration of its loops, especially of 
the sigmoid flexure. They believe the dilata- 
tion and hypertrophy to be dependent upon the 
accumulation of gas and feces in the elongated 
looped portion of the colon. 

This idea of the etiological bearing of varia- 
tions in the length of the sigmoid in early 
infancy upon subsequent digestive disturbances. 
has been shared by others. Jacobi called 
attention to it many years ago. Curshmann, 
in Nothnagel’s system, states that the sigmoid 
in early life is relatively larger than the rest of 
the large intestine, and that we often find a per- 
sistence of the infantile condition which may 
at times become “monstrous.” Hirschsprung 
in his later writings admits the possibility of 
the existence and influence of this anatomical 
factor. 

While the measurements of the colon reported 
by some observers show an abnormal length and 
loop formation, many others report it as of 
normal length. Manifestly, then, this theory, 
although satisfactorily explaining some cases, 
does not apply to all. 

This conception is, perhaps, more applicable 
to the disease in later years; for instance, 
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when it is observed in the insane or in the aged, 
where it is clearly associated with marked 
inactivity of the bowels and coprostasis, with 
consequent dilatation and hypertrophy of a 
portion of the large intestine (Léwenstein). 

5. Treves, in 1898, after reviewing many 
of the cases that had been reported up to that 
time, rejected the idea that the dilatation was 
idiopathic. He sought to explain it and the 
accompanying hypertrophy, as due to actual 
mechanical obstruction. He quoted a number 
of cases in support of this view, and others 
have since been added. As stated by him, 
the phenomena observed in this connection 
suggest in a most emphatic way that there 
is an obstruction to be overcome, and that the 
hypertrophy is quite inconsistent with the con- 
ception of an “idiopathic” dilatation of the 
bowel. 

Unfortunately, however, for this theory as 
for the others, there are many cases that have 
come to operation or to autopsy in which care- 
ful search has failed to reveal any such ob- 
struction. 

6. Concetti, in 1899, described in a carefully 
studied case, a congenital aplasia of the mus- 
cular tunics of the large intestine, immediately 
above the rectum. He believed this to be the 
primary, fundamental lesion. Growing out 
of this as a result of the processes of fermenta- 
tion and putrefaction, and the formation of 
gases resulting therefrom, there develops a 
well-marked ectasia of the intestine. Here, 
in turn, feces in large quantities accumulate. 
Finally, the efforts of the intestine to overcome 
this stagnation result in the development of 
a well-marked hypertrophy in the segment 
immediately above. This hypertrophy, he 
believes to be due in part to connective tissue 
proliferation, the result of continued irritation 
of the vessels by the toxic substances produced 
by the processes of intestinal putrefaction. 

In studying the reported cases, one recog- 
nizes the pathological picture drawn by Con- 
cetti with considerable frequency, but not 
always, by any means. The connective tissue 
proliferation described by him is noted only 
in a small percentage of cases. It was not 
present in our own case. 

7. Fenwick, in 1900, reported a case in which 
he was able to demonstrate a definite spastic 
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contraction of the sphincter ani, associated with 
fissures in the anal margin. This idea of the 
spastic contraction of a portion of the colon 
has been suggested by others, notably Gee 
and Hichens. Since this condition is one that 
can be very readily recognized clinically, and 
since it has been reported as present in so few 
of the cases that have been carefully studied, 
it is manifestly impossible that it should play 
a very important réle in the etiology of the 
disease. 

8 In 1907, Hawkins proposed the name of 
“neuropathic dilatation and hypertrophy of 
the colon,” basing it upon his conception of 
the etiology of the disease, namely, that it was 
a neuromuscular defect in one segment, 
through which the colon was unable to propel 
its contents. In this way, a functional hyper- 
trophy of the segment immediately preceding 
the paralyzed and dilated one is produced. 
Formad (1892) had suggested the neuropathic 
theory of the causation of this disease, but it 
was not generally accepted. 

Lennander (1goo) urges this as the most 
probable explanation of the condition. 

Pennato (1902) considers the causative 
factor to be primary paralysis of a segment of 
the intestine. 

Bing (1907) believes it to be due to changes 
in the nervous system, especially of the sym- 
pathetics of the intestine. 

Richardson and Fitz, in this connection, call 
attention to the close relationship existing 
between this condition and phantom tumor, 
as showing a possible nervous origin. 

On the other hand, the histological findings 
in the cases that have been studied micro- 
scopically show little or no change in the 
structure of the nervous plexuses of the intes- 
tine. The powerful peristalsis which has 
been observed so frequently, and to which 
attention has been called, renders less _plausi- 
ble the theory of weakness through disturbed 
innervation. In addition to this, the hyper- 
trophy of the intestinal musculature so com- 
monly present, disproves it as a constant 
factor. 

g. Perthes, in 1905, in an elaborate report 
of a carefully studied case, contends that 
valve formation in the intestine was responsi- 
ble in his case for the condition found. He 
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was able to demonstrate a definite valve action 
just below the distended portion. He did 
this in a rather ingenious way, i. e., by inject- 
ing water through a previously established 
artificial anus. When injected in this way, 
the water would distend the bowel, but failed 
to pass through the valve. When injected 
into the rectum, it would pass through the 
valve and out through the artificial anus. He 
also demonstrated at operation the existence 
of the valve. This idea of the valve forma- 
tion as the chief etiological factor in the dis- 
ease, has been shared by others both before 
and after Perthes. 

To Roser, perhaps, belongs the priority in 
suggesting it. He has described several differ- 
ent ways in which a valve may be formed in 
the intestine, but the important fact brought 
out is, that under certain conditions, it is 
actually accomplished. Since the appear- 
ance of Perthes’ monograph, many of the Ger- 
man authors, especially, have accepted his 
view of the pathogenesis. 

As opposed to this idea, is the inability to 
demonstrate the valve formation after the in- 
testine has been removed from the body. 
Perthes answers this objection by calling 
attention to the fact that it is not an organic 
but a functional obstruction, due entirely to 
the position of the affected portion. He, him- 
self, does not claim that it explains every case. 
Nothing that suggested a valve could be 
demonstrated in our case. 

Among other hypotheses that have, from 
time to time, been suggested as explaining 
certain individual cases, may be mentioned 
that of Richardson, in which he thought pres- 
sure of a retroflexed uterus was largely instru- 
mental in the production of the condition; 
diastasis of the recti muscles, (Levi); adhe- 
sions to surrounding structures (Murray), and 
atonic conditions of the intestinal walls, the 
result of wasting diseases (Griffith), etc. 

In our own case the picture presented by 
the disease corresponded in every respect to, 
and suggested very strongly, that presented 
by a lymphangiectasis as it is seen in other 
parts of the body, i. e., macroglossia, macro- 
cheilia, etc. Here the most striking feature, 


next to the immense size of the colon, was the 
thickness of the mesocolon, which was com- 
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posed chiefly of enlarged lymph glands and 
enormously dilated lymph and blood vessels. 
The dilatation of the lymphatic and vascular 
systems in the mescolon corresponded exactly 
with the dilated segment of the bowel. The 
whole appearance of the dilated and hyper- 
trophied bowel suggested hypernutrition, a 
species of giantism, as it were, due to the in- 
creased amount of blood and lymph supplied 
to the affected portion. A section of the meso- 
colon, together wth one of the enlarged lymph 
glands removed at the time of the first opera- 
tion, showed nothing but a marked hyper- 
plasia. That this hypothesis could explain al 
the cases seems very improbable, but that it 
may be the cause of a considerable number, 
however, seems equally probable, since in a 
large proportion of the reported cases where 
the condition of the mesocolon is stated, this 
same thickening and hypertrophy of the lym- 
phatic and vascular elements has been ob- 
served. 

The clinical picture of the disease is usually 
a very pronounced one. The cardinal symp- 
toms are, obstinate constipation and an en- 
larged abdomen, in a patient otherwise in 
fairly good health. The disease, as a rule, 
manifests itself very early in life, frequently 
the first passage of meconium is delayed 
several days. The constipation thus early 
begun may continue throughout life. In 
other cases, the constipation may be noticed 
only after a few weeks, months, or even years. 
Under these circumstances, a movement of 
the bowels is always brought about with diffi- 
culty, and rarely without the aid of enemata 
or cathartics, except during the periods of 
diarrhoea, which will be referred to later. 
This extreme difficulty in producing an eva- 
cuation, is one of the characteristics of the 
disease. Enormous quantities and great va- 
rieties of cathartics, together with frequent 
large enemata, have been used with little or no 
effect. Unusual postures, assumed by the pa- 
tient during the act of defecation or passing 
of gas, are reported by a number of authors, 
such as leaning over the back of a chair, stand- 
ing on the head, knee-chest position, etc. 

The distension of the abdomen may be ob- 
served at birth, soon after, or at a later period, 
and is due to distension of the dilated portion 
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of the colon with gas and feces. The dimen- 
sions of the dilated abdomen are, at times, 
enormous, the circumference may be greater 
than the height of the patient. On inspec- 
tion, one is struck at once by the disparity 
between the size of the abdomen and the rest 
of the body, which is emaciated. ‘The appear- 
ance of the abdomen is rather barrel-shaped, 
the greatest circumference lies usually some- 
what above the umbilicus, the distance between 
the umbilicus and ensiform cartilage, and the 
umbilicus and the symphysis, being very much 
increased over the normal. 

Just as abnormal as the dilatation of the 
abdomen, is the length of time during which, 
in many patients, there is no stool. Frequently 
one gets a history of the patient going a week 
without a movement, periods of five weeks 
(Johanessen), six weeks (Roth), nine weeks 
(Rolleston and Hayward), and three months 
(Gay) have been noted. After shorter or 
longer periods, constipation frequently alter- 
nates with diarrhoea, which usually relieves 
somewhat the abdominal distension, but this 
relief is only temporary, the abdomen never 
entirely regaining its normal dimensions. 

The facies presents a rather dull, apathetic 
appearance. The skin is rather dry, harsh, 
and leathery, except over the distended abdo- 
men, where it may be tense or shiny. The 
complexion is frequently sallow or pasty. 
The veins over the abdomen appear distended 
and prominent. The abdominal walls are 
thinned, and through them vigorous peris- 
taltic waves, or coils of distended intestine, may 
often be observed. A diastasis of the recti 
muscles may, occasionally, be present. One 
of the most striking features is the change that 
takes place in the costal angle and plane of 
the chest wall. The former is rendered very 
wide and obtuse; the latter, instead of its nor- 
mal approximately vertical position, as a 
result of the continuous pushing up of the 
diaphragm by the distended intestine, becomes 
at times, almost horizontal. 

The abdominal distension may or may not 
be uniform. In some cases, the distended 
intestinal coils can be seen or felt more prom- 
inently upon one side than the other, more 
especially on the left side. This was pro- 
nounced in our own case. On palpation, one 
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may at times feel masses of hardened fecal 
matter filling the distended bowel. At other 
times, the abdomen is everywhere soft and is 
as a_ rule, singularly free from tenderness. 
During the active peristalsis, the enlarged and 
distended loops of sigmoid can frequently be 
grasped in the fingers. On percussion, the 
abdomen may be everywhere tympanitic, owing 
to the great accumulation of gases in the intes- 
tine. The area of liver dullness is very much 
reduced, and its lower border elevated consid- 
erably above the normal. At other times, dull 
areas may be elicited corresponding to the 
fecal impaction. Movable dullness has never 
been observed. Audible borborygmi have 
been frequently reported, sometimes so loud 
as to be heard in the adjoining room. 

The fecal discharges from the intestine are 
perhaps characteristic. Sometimes they are 
very dry and inspissated, at other times putty- 
like in consistency and of rather characteristic 
yellowish, brownish, or greenish color, and 
having a peculiarly offensive odor. At other 
times, the discharges, both solid and gaseous, 
have been noted as odorless. Vomiting is not 
a constant symptom, and, when it occurs, it 
takes place late in the course of the disease, 
and is usually referable to some intercurrent 
complication. Pain is also not a marked nor 
constant symptom, being more pronounced 
when diarrhoea is present, or during active 
peristalsis. 

(Edema of the lower extremities and scrotum 
has been observed in a number of cases. 

On rectal examination, the sphincter is 
usually normal, although Fenwick and others 
have described a spasm which they believe to 
be of etiological importance. The majority of 
observers, however, have failed to note any- 
thing suggesting this condition. The rectum 
itself is usually found to be empty and relatively 
normal. A ballooning of its walls has been 
noted, and is present in a considerable percent- 
age of cases. This is of some significance as 
indicating an obstruction farther up. Anal 
fissures are rarely present. A rectal tube can 
usually be passed unobstructed for a consider- 
able distance, frequently evacuating large quan- 
tities of gas or liquid feces. 

Marked disturbances have been observed 
from time to time in the other structures of the 
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body. The lungs will be found encroached 
upon by the changed position of the liver, and 
the upward pressure of the diaphragm. The 
lower lobes of the lungs may be more or less 
atalectalic. Breathing will be largely costal. 
Dyspnoea, which may not be noticed at the 
beginning, may later become pronounced, 
interfering very seriously with the comfort and, 
perhaps, life of the patient. Bronchitis or 
bronchopneumonia are not infrequently ob- 
served later in the course of the disease, due, 
in all probability, to disturbed conditions in the 
chest, possibly to metastasis from the intestinal 
obstruction. The heart’s action may also be- 
come very much interfered with, producing a 
weak and irregular pulse, dyspnoea, etc. The 
kidney function appears to be seldom disturbed 
—which seems surprising, owing to the in- 
creased intraabdominal pressure, and the weight 
of the mass of contained feces. Gee reports a 
case of double hydronephrosis associated with 
this condition, and Fenwick one of compression 
of both ureters with grave hematuria. Roth 
has observed, in two cases, a peculiar deformity 
of the bladder, consisting of a cone-shaped 
dilatation extending to the umbilicus. Germer 
and others have also observed this and it was 
present in one of the Johns Hopkins Hospital 
list. Great increase in the amount of indican 
has been observed; albumen and casts are not 
usually found.' 


1There have been eleven cases observed in the Johns Hopkins Hos- 
ital up to omy | 1, 1908, 9 males and 2 females, 7 whites and 4 
ache. The ages have ranged from seven months to fifty-five years, 
though nearly all were in children, to-wit, one at seven months, one at 
one year, one at nineteen months, one at three years, two at four years, 
one at six years, one at nine years, one at ten years, one at thirteen, and 
one at fifty-five years, the last being the first case admitted to the hos- 
pital. Six cases were admitted on the medical side, two being later on 
transferred to the surgical side. Five cases were admitted on the sur- 
gicaliside, one being treated three years later on the medical side. In 
three cases, colostomy was done, death following in one case from peri- 
tonitis. With the exception of this death, all the other cases were dis- 
charged improved, except one which was not treated. 


Sex Age. Service. Treatment 
Rosa Callahan} F.}| W.| 55 | 1891 | Medical | Improved} Medical 
Ralph  Alde- 
man M.| W.|7 moj ’92 | Medical | Improved] Medical 
John White | C. |ro yr.|’92-95 & | Improved |Colostomy 
urg. 
A. Page M 9 yr. |'92-95| Medical Well Medical 
D. Agel M.| W.) 4 yr.| ’94 | Surgical | Improved we 
Claudius Klein} M.| W.| 6 yr.| ’97 | Surgical | Improved - 
Chas. Cole M.| C. |12 yr.’98-00| Med. & |Died Peri-|Colostomy 
Chas. McCar- Surg. tonitis 
eo.Mu M. -| 3 yr. |’oo-04) Surg. mpro = 
Endrew Ed- tb. peri 
wari M.| C.|13 yr. ’o6 | Surgical | Improved |Colostomy 
Evelyn Griffith} F.| W.|19moj ’o7 . & |Not 
urg. 
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Fig. 1. 


Figs. 1, 2, 3, show one of the Johns Hopkins Hospital Fig. 2 
series. 3. 


Van der Kolk, more than fifty years ago, 
called attention to the frequent occurrence of 
dilatation of the colon in cases of chronic 
insanity and regarded it as one of its patholog- 
ical conditions (Hurd). In this connection 
it is interesting to note that, since this paper 
was begun, I was called to one of the State 
Hospitals for the Insane to see one of the 
inmates, whom I found to be suffering from a 
form of intestinal obstruction very closely “@ 
resembling pseudomegacolon. Indeed, I be- - 
lieve it may properly be classed as such.’ - 

The nervous system does not seem to be is 
directly affected by the disease. Children, in ; 
the later stages, often become apathetic and 
somnolent. Convulsions have been observed 
in a few instances. Fitz and Richardson call 
attention to the close relationship existing -_ 


2A.H.W. Inmate of one of the State Insane Asylums, aged 48 years. a: 
Single. Male. Mildly demented. Three years ago the abdomen 3 
began to distend rapidly; complained of some pain. Tube passed at 
this time without any difficulty. It was not possible to obtain any move- 
ment from the bowels either by purgatives or enemata. Three days 
later, bowels were moved by means of castor oil and the condition re- 
turned to normal. Since that time, he has had three similar attacks 
which lasted for two or three days, the last one in January, 1908. At 
this time, the same condition was noticed, except that it was more aggra- P 
vated than in the previous attacks. Upon examination, there is an ’ 
enormous distension of the abdomen, the middle portion projecting 
forward while the flanks were relatively flat; skin is tense and stretched, : 
the abdominal veins much distended and the intestinal patterns well |: 
marked, being more pronounced on the left than on the right side. 
There is visible violent peristalsis, and loud borborygmi can be heard. 
The intestinal coils can easily be grasped i in the hand. The abdomen i is 
everywhere tympanitic and no mass is to be felt. Rectal examination is 
Fig. 2. negative. Leucocytes 7400 
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Escherich’s case. 


Fig. 4. 


between this condition and phantom tumor. 
Perthes describes a severe pain in the shoulders 
which he observed in both of his patients. 
Symptoms suggesting meningitis have been 
reported by Berti, Bernheim, and others. An 
interesting case of gastric tetany has recently 
been reported by Langmead. 


DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 


The diagnosis is based upon two chief symp- 
toms, namely, chronic obstipation and meteor- 
ism. When these two symptoms, as_ they 
frequently do, become very pronounced, the 
diagnosis in both children and adults is rendered 
easy, as there are very few conditions with 
which the clinical picture is likely to be con- 
fused. So striking is it in pronounced cases, 
that one cannot well fail of a correct diagnosis. 
In children, particularly those who are of a 
rachitic tendency, or the victims of malnutri- 
tion, the wan, pinched expression, sunken 
cheeks, sallow complexion, emaciated extrem- 
ities in marked contrast to the at times enor- 
mous balloon-like distension of the abdomen, 
form a picture that is easily recognized. (See 
fig. 4, Escherich’s case.) In adults the same 
symptoms are often present, only to a less 
degree. The conditions which have been 
most often mistaken for the trouble are, tuber- 
cular peritonitis, and some forms of chronic 
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ileus, such as volvulus, anular carcinoma of the 
intestine, dysenteric ulceration, ovarian cysts, 
etc. Heredity does not play a very important 
part in the diagnosis, as in only a few instances 
has it been observed. Duhamel and Bing 
report cases, and in the Johns Hopkins Hospital 
series, father and daughter were affected. 

The disease is more common in boys than in 
girls. Of one hundred and twelve patients 
analysed by Lowenstein, eighty-seven occurred 
in the male, and twenty-five in the female —a 
proportion of three and one-half to one. In 
adults, the ratio between the sexes is different, 
being in the proportion of two to one in favor 
of the male. The disease runs a very chronic 
course, stretching over periods of years, or 
even a comparatively long life time. On the 
other hand, in a few instances reported by 
Pfisterer, Hirschsprung, and others, the patients 
succumbed after a period of six and ten weeks, 
respectively. 

The course of the disease is irregular. 
Periods of improvement may be noticed from 
time to time, but exacerbations often follow, 
and, even when the prescribed treatment is 
scrupulously carried out, the results are not 
always satisfactory. The disease usually 
makes its appearance soon after birth. Of 
those cases where the time of onset has been 
recorded, seventy per cent occurred immediately 
after birth, and about twenty per cent within 
a few days, or weeks. In a much smaller 
percentage, it appears after a period of years. 
On account of the severity of the symptoms, 
recourse is had early to cathartics and enemata, 
the absolute necessity for which, is one of the 
important diagnostic points. The alternation 
of obstipation with spontaneous diarrhoea; the 
character of the discharges; the frequent lack 
of relief from the abdominal distension, in spite 
of profuse and frequent evacuations, particu- 
larly in the case of small children; the gradual 
or rapid decline associated later with symptoms 
of intestinal perforation, or with some inter- 
current affection, possibly pulmonary in char- 
acter, all point strongly toward this condition. 
The fact that children who have suffered from 
constipation from birth frequently do not con- 
sult a doctor until some years later, gives rise 


to the supposition that possibly many of the 
milder grades of this disease never come to 
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the physician’s notice, and hence are not recog- 
nized. 

Taking all these facts into consideration, if 
in addition an examination of the abdomen 
shows no tumor formation other than that 
accounted for by fecal accumulation; and 
examination of the rectum reveals no obstruc- 
tion low down in the bowel, the strong pre- 
sumption is that we are dealing with Hirsch- 
sprung’s Disease. 

As special aids to diagnosis in doubtful 
cases, enemata of bismuth and oil given in the 
knee-chest position, and an X-ray subse- 
quently taken in the abdominal position, will 
give a fairly characteristic shadow. If the 
bismuth does not show in the descending or 
transverse colon, the distended loop must be 
the sigmoid. An X-ray taken after the inser- 
tion into the rectum of a metal tube may also 
aid in determining the location of the affected 
segment. Diaphanoscopy may also be, at 
times, of service. In differentiating between 
tubercular peritonitis and this disease, it is 
well to bear in mind that ascites has never been 
observed in connection with Hirschsprung’s 
Disease. 

PROGNOSIS 

The prognosis in Hirschsprung’s Disease is 
always uncertain. While the disease itself is 
rarely rapidly fatal, still the patient always 
leads a precarious existence, owing to malnutri- 
tion and digestive disturbances incident to the 
trouble. Intercurrent affections are very com- 
monly observed, and not infrequently the cause 
of death is due to one of these. Peritonitis, the 
result of perforation, heart failure, and diseases 
of the respiratory organs, particularly bron- 
chitis and bronchopneumonia, are the most 
common of the intercurrent affections. 

The prognosis is influenced by the age of the 
patient; the younger the individual, the more 
unfavorable the prognosis. 


TREATMENT 
The treatment of this disease may be divided 


into medical and surgical. Medical treatment 
consists of the therapeutic agents usually em- 
ployed in chronic constipation, namely, cathar- 
tics, enemata, the use of the rectal tube, mas- 
sage, electricity, tonics, exercise, regulation 
of the diet, etc. Schreiber lauds the opium 
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treatment, and reports a cured case, with 
co-existent enterospasm. 

The surgical treatment has varied much in 
the hands of different surgeons, and may be 
classified as follows: 

Intestinal puncture, either through the ab- 
dominal wall or after laparotomy. A con- 
siderable number of cases are to be found in 
the literature which have been treated in this 
very unsurgical manner. The relief is usually 
only temporary, and the ultimate result un- 
satisfactory. 

Exploratory laparotomy alone, as a diag- 
nostic aid, has been employed in at least 
twenty cases. In some instances, the abdo- 
men was closed immediately, in others the con- 
tents of the dilated intestine has been milked 
out through the anus. 

Colotomy with evacuation of the contents 
of the bowel, and immediate closure, has been 
done eight times with fairly satisfactory results. 

Colostomy has been performed according 
to Ito and Soyesima twenty-three times. As 
a preliminary to a more radical operation, this 
is a very valuable aid. It also gives oppor- 
tunity to make a positive diagnosis. A few 
cases have recovered with a permanent fistula. 
Colonplication has been used by Kredel, Franke, 
and others, and the results reported do not 
justify its continued use. 

Colopexy has been tried a number of times. 
Treves and Richardson report failures, but the 
majority of cases observed long enough have 
been fairly satisfactory. 

Entero-anastomosis without resection has 
given good results in most cases. Pfisterer and 
others, however, have reported failures. In 
our own case, the entero-anastomosis, even with 
a persisting fecal fistula, failed to prevent the 
continued accumulation of faces in the dis- 
tended loop. 

Lingeman and Franke report cases of what 
they call “shunting off of the distended loop,” 
an operation similar to entero-anastomosis. 
Both cases, however, died of peritonitis. 

Perthes made use of a procedure similar to 
the operation of pyloroplasty for pyloric ob- 
struction. The result in his case was unsatis- 
factory. Morris tried splitting of the soft 
parts posteriorly after the modified Kraske 
operation on the sacrum, and evacuated the 
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Specimen from Formad’s case, with normal 


Pig. 5. 
colon for comparison. 


intestinal contents after introducing the arm 
into the bowel. 

Treves amputated almost the entire large 
intestine, including the rectum, bringing the 
splenic flexure out of the anus. Resection of 
the affected portion with subsequent entero- 
anastomosis has been performed twenty-one 
times with good results in fourteen cases. 
This is unquestionably the operation of choice, 
other things being equal. 

The technique employed in our case proved 
most satisfactory. It differs materially from 
the method usually employed, in that the pre- 
liminary colostomy is made in healthy bowel 
above the dilated segment. After this seg- 
ment has been relieved of its impacted con- 
tents and recovered somewhat its normal size, 
the second operation, consisting of a lateral 
entero-anastomosis between the segments im- 
mediately above and below the distended por- 
tion, is performed. After a sufficient time has 
elapsed for the patient to recover entirely from 
the preceding operations, the third step in the 
procedure is taken. This consists in resec- 
tion of the whole of the affected portion of the 
colon, with closure of the free ends of the intes- 
tine. The advantages of this method over 
any other are, first, that the colostomy is made 
in healthy bowel at a point where it can remain 
undisturbed as long as desired; second, it is 
left as a safety valve until all the stages of the 
operation have been accomplished, when it is 
finally closed under cocaine. 

In an interesting table comparing the results 
of medical and surgical treatment, Léwen- 
stein gives the following figures: Of  fifty- 
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nine cases treated medically, thirty-nine died, 
a mortality of sixty-six per cent; nine were 
improved, four unimproved and seven entirely 
well, a recovery rate of 12 per cent; while of 
forty-four cases treated surgically, twenty-one 
died, a mortality rate of forty-eight per cent. 
Two remained unimproved, seven were im- 
proved, while fifteen were completely cured, a 
recovery rate of thirty-four per cent. From 
this table it would appear that surgical treat- 
ment has a mortality rate two-thirds that 
obtained by medical measures, and a recovery 
rate almost three times as great. 


PATHOLOGY 


The principal seat of the pathological pro- 
cess is in the large intestine, and in more than 
one-third of all the cases, the sigmoid flexure 
is alone involved. In practically all the cases 
it is included in the affected portion. The 
whole of the large intestine was found involved 
in about 15 per cent of the cases. The rectum 
and the small intestine are rarely affected. In 
addition to the small intestine, the stomach 
(Gourevitch), the appendix (Muhlberger and 
Tschernow), and the cesophagus (Bergman), 
have been reported as taking part in the dila- 
tation. The transition from the normal dilated 
portion is usually gradual, but may be abrupt, 
whereas the transition from the dilated por- 
tion to the normal is usually the reverse. 
There may or may not be evidence of mechani- 
cal obstruction of one form or another. These 
demonstrable forms of mechanical obstruction 
are more frequently met with in the adult than 
in the child, and may give rise to symptoms 
erroneously classified as Hirschsprung’s Dis- 
ease. A pathological study of many of the 
cases reported as Hirschsprung’s Disease 
would undoubtedly show them to be cases 
of pseudo-megacolon. As pointed out by 
Perthes, the characteristic of congenital idio- 
pathic dilatation of the colon (true megacolon) 
is the inability to demonstrate at operation, or 
autopsy, a definite mechanical obstruction. 
Upon opening the abdomen of a patient the 
subject of this disease, one is at once struck by 
the enormous dilatation of the colon in whole 
or in part. The dimensions of the dilated 
portion are at times prodigious, reaching a 
diameter of six to eight inches (Treves, Haw- 
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kins, Formad, etc.). Its capacity is, at times, 
even more striking. Peacock’s case contained 
sixteen litres, Formad’s cases forty pounds, 
etc. The dilated portion occupies a rather 
characteristic position in the abdomen, filling 
almost the entire cavity, pushing aside and 
compressing the small intestines and the 
remaining organs, frequently obscuring them 
entirely from view. The large intestine, in- 
stead of following its usual arrangement, dis- 
poses itself in two parallel limbs, running more 
or less perpendicularly. 

The walls of the intestine show marked 
changes, the result of the dilatation and hyper- 
trophy. The serous coat is usually rough- 
ened, the teniz less pronounced, or obliterated. 
The whole colon may, at times appear elon- 
gated, with increased loop formation as 
described by Marfan and Neter. 

In advanced cases, peritonitis may be present, 
due to necrosis of the intestinal wall and result- 
ing perforation. External evidences of this 
necrosis may be found in the bowel wall, 
which is palpably thickened in most cases. 
The mesocolon is the seat of well-marked 
changes, consisting in variations in length, 
sometimes longer and sometimes shorter. At 
times, it is of great thickness, due to the im- 
mense increase in the lymphatic and vascular 
elements, as manifested in the enormous dila- 
tation of the lymph and blood vessels and 
the increased size of the lymph glands, a condi- 
tion resembling very closely lymphangiectasis 
Upon opening the intestine, faeces in large quan- 
tities may be evacuated. As has been already 
pointed out, the intestinal contents are rather 
characteristic in color, consistency, and odor. 
The mucosa is frequently markedly pigmented, 
sharing to a certain extent in the hypertrophy 
of the rest of the intestinal wall. Patches of 
ulceration can frequently be seen, occupying 
larger or smaller areas and varying in depth 
from slight erosions to complete perforation. 

Microscopic examination of the wall of the 
tremendous colon of Hirschsprung’s Disease 
shows an interesting picture. In general, we 
have to deal with a quite uniform hypertrophy 
of all of the intestinal tunics, especially marked, 
however, in the muscularis. Grafted, as it 
were, on this hypertrophy are many degenera- 
tive changes. 


I have been able to compare the changes 
seen in the case here reported with those found 
in one kindly given me for study by Professor 
W. G. MacCallum. Dr. MacCallum’s speci- 
men is from an undoubted congenital case of 
Hirschsprung’s Disease, the clinical history 
of which is in the surgical department of the 
Johns Hopkins Hospital. It will be referred 
to as Pathological No. 1497. 

The description of our present case may be 
best given by a brief account of the different 
tunics of the bowel wall. 

The mucosa in this case is everywhere almost 
twice its normal depth, being much thickened 
by a diffuse round cell infiltration. In addi- 
tion, there is a marked increase of the station- 
ary or usual connective tissue cells, forming 
the stroma of the mucosa. The mucosal 
vessels (especially the veins) are undoubtedly 
enlarged, but by no means disproportionately 
so when one considers the growth of the entire 
mucosa here, and the great size of the normal 
mucosal veins in the human colon. The 
mucosa is loaded with yellowish brown amor- 
phous pigment masses, which account for the 
very noticeably pigmented appearance which it 
presents even to the naked eye. On opening 
the colon in most of these cases, the deep mu- 
cosal pigmentation has been remarked on by 
the observer. It is generally a deep, velvety 
brown, but may, as was the case in the speci- 
men No. 1497, be almost black. The pig- 
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Fig. 8. Long section of normal colon. (From an ex- 
ecuted criminal.) 7o. 


ment, sometimes free, is oftenest enclosed in 
the connective tissue cells and does not appear 
to differ, except in amount, from that always 
present. (Vide Figures 7 and 8.) It is not 
improbably associated with the stasis of feces 
for prolonged intervals. These changes are 
in some places associated with the presence of 
fewer of the crypts of Lieberkuhn, but in other 
areas certainly these are not reduced in number. 
The surface epithelium is frequently missing, 
but where present is clearly seen to be more 
cubical than cylindrical in type. It is not 
difficult to find goblet cells in the crypts, but 
they are certainly far less numerous than in the 
normal colon, where anyone familiar with this 
region will remember most of the cells are 
always distended with mucus. 

In general, then, it is possible to recognize 
in the changes which the mucosal layer pre- 
sents, a chronic inflammation, for we have 
here round cell infiltration, growth of the fixed 
connective tisssue cells of the region, together 
with the blood-vessels and evidences of degen- 
eration of the superficial epithelium. The 
stimulus, no doubt, has been the proximity 
of large, retained faecal masses—a _ factor 
frequently potent enough, as the literature 
shows, to cause deep ulcers, necrosis of the 
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Fig. 7. 


use. 


FINNEY: 


of Mucosa 
devoid of epithelium. 


Musctuians 


Fig. 9. Mucosa giant colon. 


entire intestinal wall, with consequent peri- 


tonitis. In the present cases, no evidence of 
mucosal ulcers of any extent was found. 

The muscularis mucosz is very considerably 
hypertrophied, though by no means as greatly 
as in other reported cases. Its growth has 
occurred chiefly, or almost entirely, in the cir- 
cular fibers. They appear healthy in all 
respects and show none of the fibrous tissue 
invasion or leucocytic infiltration seen by other 
observers. It is interesting to note here that 
we may be justified in also associating the 
growth of the mucosal muscular coat with the 
presence of hard, intestinal contents, such as 
dense feecal scybala, inasmuch as the studies 
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Mucosa normal colon. 


of Disse and others in comparative histology 
show an apparently delicate response in the 
thickness of the muscularis mucose in accord- 
ance with the hardness of the food and dejecta 
—changes which were seen by Walker and 
Griffiths, and by Fiitterer and Middeldorpf. 

It is difficult to see why a well-marked case 
of Hirschsprung’s Disease would not neces- 
sarily give rise to some of the changes in the 
mucosa just described, and one wonders 
whether closer scrutiny would not reveal them 
in those cases where the mucosa has been 
reported normal, e. g., Bing’s cases. 

The submucosa, in some places thin, in 
others thick, shows large fasicles of connective 
tissue. The vessels of Heller’s plexus are 
especially large, and show in many sections, 
obliterative endarteritic changes. The gan- 
glion cells of Meissner’s plexus were normally 
abundant, and exhibited no sign of degenera- 
tion, being seen beautifully after the usual 
stains, and apparently healthy. 

Of the muscle coats, the circular one is rela- 
tively huge, occupying in some places 42 per 
cent of the entire thickness of the intestinal 
wall, whereas it normally is seldom in excess 
of some 20 per cent. This is in accord with 
the findings in many of these cases. 

Ganglion cells belonging to the nodes of the 
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Fig. 11. 
Meisner’s plexus in the wall of giant colon. 
reported.) g,c, Sympathetic ganglion cells. 
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plexus of Auerbach were seen in several for- 
tunate sections and showed no departure from 
the normal. In fact, if anything, the nerve 
cells of both plexuses were in slightly larger 
clumps than normal, and in all cases in a per- 
fect state of preservation. 

It is of interest to note that, in some sections 
of the other case studied (Path. No. 1497), 
remarkable degencrative areas were found in 
the submucosa. In such spots, there is a com- 
plete hyaline transformation of this tunic, no 
evidence of structure remaining, save a few 
vascular channels. It is in such areas as 
these, causing an obvious weakening of the 
bowel wall, that some have preferred to see the 
etiology of the disease (Walker and Griffiths). 
They are almost certainly secondary changes 
in the life history of the enlarged gut. 

The gigantic circularis seems always a promi- 
nent feature, but in some cases it is prevented 
from forming a great relative proportion of 
the gut wall by the great width of other coats, 
notably the submucosa (Mya and Concetti). 
In specimen No. 1497, the circular coat at- 
tained a greater thickness than the entire 
normal wall (1.7 mm.) and constituted almost 
50 per cent of the whole thickness of the 
bowel. 

The longitudinal muscle coat was uniformly 
distributed, showing little evidence of any 
localization of the fibers into definite teniz. 
It is some four times the normal thickness. 

Well-differentiated Van Giesen stains do 
not demonstrate any considerable connective 
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tissue invasion of the muscular coats as has 
been reported by Mya, Concetti, and others. 
The muscle cells are everywhere, in most 
respects, normal in appearance and appar- 
ently functioning. They do not impress one 
as the various sized fibers of a myomatous 
growth. 

The serosa was considerably thickened and 
showed the presence of greatly enlarged lym- 
phatics and blood-vessels. A tabie is given 
below comparing the measurements of the 
different bowel tunics in the two cases here 
studied, in a normal well-distended colon, and 
in the cases reported by Mya and Concetti, 
respectively. 


Mus 
1 Sub- 
Cases Muco-|cularis| tudi- |Serosa] Total 
sa |muco laris 
7 sa nalis 
sae 
MM.| MM.| MM. 
55 +33 | .035 | 1.605] 2.695 
Concetti’s........ -513 | .105 | 1.398] .447] .447 .057 | 2.52 
Pres. case....... .520 | 050 | .220| .750| .200 | .020| 1.77 
2 dif. areas.... ...| .500 | .075 | .900] .450| .200 | .037] 2.16 
Path. No. 1497. .350 | .125 | 1.025] 1.670] .375 | .o10] 3.55 
Normal colon ......}| .290 .or7 | .2320] .170| .o50 | .005| .850 


The greatest interest in the pathological 
anatomy lies in what suggestions it might give 
as to the causative factors involved. One 
must say frankly that here, as often elsewhere, 
no real light has been shed on the question of 
pathogenesis. This statement is certainly true, 
in spite of the various interpretations of the 
histological picture which have been made 
from time to time. 

That picture may be considered as relatively 
constant now, for on it all careful reports agree. 
It will support most of the various theories 
which have been advanced to explain Hirsch- 
sprung’s Disease, it will prove none of them. 

Some of the adherents of the anomaly of 
development theory explain the changes as 
consequent on some defect in the nervous 
elements of the gut wall, leading to impair- 
ment of the peristaltic wave — perhaps, as some 
one has remarked, to a non-coordinated peris- 
talsis. Indeed, there has been repeated sug- 
gestion of congenital absence of the normal 
nervous plexuses in the colon wall 
No adequate studies of either the physiologi- 
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cal or anatomical condition of the nerve ele- 
ments in these colons have ever been made. 
It is practically impossible to find any previous 
record of the condition of the nerve cells or of 
their presence or absence, so that the sugges- 
tion of nervous defects does not seem to have 
rested on any definite observations. Search in 
the two cases here reported has shown intact 
and apparently healthy ganglion cells in both 
Meisner’s and Auerbach’s plexuses (Vide 
Fig. 11). 

In degenerative areas, it is true, the nerve 
mechanism has suffered, but, as has been em- 
phasized, such changes are clearly secondary 
incidents in the life history of the enlarged 
bowel, and to be correlated with other senile 
processes, such as the overgrowth of the vas- 
cular coats, etc. 

The immense size of the blood and lymph 
vascular systems might well suggest this as a 
factor in etiology, and that the giant bowel has 
resulted from “‘over-nourishment,” as it were, 
caused also as a developmental anomaly. It 
is not unlikely, however, that the vessels have 
simply grown pari passu with the enlarging 
colon; at present no proof can be adduced of 
their réle in pathogenesis. 

It is only natural that any one who has seen 
the effects of experimental obstructions in the 
intestinal tract of animals, would turn to these 
mechanical causes as a simpler, and, perhaps, 
quite as plausible, cause of the disease. For, 
though there can be no longer any doubt that 
an*obstruction does not exist at the time many 
cases are seen, we do not know, as Marchand 
remarks, whether hindrance to evacuation or 
peristalsis originally present could not have 
led to dilatation which now, making effective 
peristalsis more difficult, caused hypertrophy 
and the other changes, inaugurating a vicious 
circle. It is important, in this connection, to 
note that, in several experimental hypertrophies 
which have recently been recorded, the his- 
tological structure of the bowel strikingly 
resembles that seen often in Hirschsprung’s 
Disease. Light may come, then, from experi- 
mental pathology. I wish to acknowledge 
my indebtedness to Mr. H. M. Evans, of the 
Johns Hopkins Medical School, for the accom- 
panying drawings and for valuable assistance 
in the preparation of this paper. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


SOME TECHNICAL POINTS IN THE CLEFT PALATE OPERATION, 


By HARRY M. SHERMAN, A.M., M.D. 


Professor of Surgery in the University of California, Surgeon to the University of California Hospital, to St. Luke’s Hospital, and Orthopedic 
Surgeon to the Children’s Hospital, San Francisco, California 


HERE are not a few unsettled, and 
therefore debatable, points in the sur- 
gical management of those cases of 
cleft of the palate, in which the cleft 
is complete and extends through the alveolar 
process with single or double hare lip. Some 
of these points are unquestionably major ones, 
and others may be classed as potentially minor 
ones; but of these latter it must be acknowl- 
edged that any minor point may assume 
major importance in any given case, and count 
in a major way for or against the success of the 
surgical intervention. Therefore, all points are 
practically major matters. 

It seems to me that I have, for myself, and 
for the present at any rate, argued out and set- 
tled some of these points, and it is to get a 
wider discussion of them than I can any longer 
get with myself that I offer them here. 

The first of the major points is the selection 
of the type of operation; the time at which the 
operation should be done is inseparably in- 
cluded in this. 

It is with some shamefacedness that I confess 
that I have never tried the Brophy operation, 
although the plan has been credited with many, 
almost incomparable successes. The reasons 
of my holding back are simple and several. 
I have rarely, if ever, found it an easy matter 
to bend, so that they would stay bent, or to 
break, the bones of the little infant’s face. It 
takes not a little force to break the alveolar 
process so as to push into proper alignment 
the projecting intermaxillary bone, even after 
the palatal process and the vomer have been 
cut so that their parts may be made to overlap. 

Moreover, and here is the point, the elasticity 
of the unbroken tissue is constantly exerted 
to reproduce the deformity of position. Long 
ago, when I first began to attempt this work, I 
used to bend this part forcibly into place and 
then put in silkworm gut sutures, through and 
through the bony plates, to hold the bent posi- 
tion. Under the elastic strain, the sutures in- 


variably cut their way out and the effort was 
lost. Therefore, I have doubted that I could 
sufficiently forcibly press toward the middle 
plane the whole maxilla, when I had failed to so 
manage a part of it. If I could, in crushing the 
maxillz together, over-correct — as I can do in 
the treatment of a club foot — so that the reten- 
tion wires and lead plates should have but a 
minor strain on them, I would be in a different 
mood about the procedure. But as I cannot 
over-correct in the mouth, so as to extinguish 
the elastic tendency to the resumption of the 
deformed position, I have held back from the 
attempt. Mr. Edmund Owen, in writing of 
the Brophy plan, speaks lightly of the sloughs 
which form under the lead plates which hold 
against this elastic recoil of the maxilla from 
the corrected position, while I have found that 
a slough in the mouth, where all toxin formed 
is absorbed or swallowed, is a dangerous thing 
in a little child. Still I have been impressed 
with the arguments for the Brophy plan of 
approximating the maxilla, and I tried to 
adapt the idea to a technique which should 
avoid the trauma of a brisement, or a slough, 
or the necessary upsetting of the plane of the 
bones which the Brophy plan includes. In 
the winter and spring of 1906, I had in the 
Children’s Hospital, in San Francisco, five or 
six of these little babies, on one of whom I tried 
this: I got Doctor Leander Van Orden to 
make vulcanite plates, one to fit on each half of 
the separated maxilla. Each vulcanite half 
had a metal stem which came out of the corner 
of the mouth and was fastened by a tape to a 
little cap on the head. This served to keep the 
plates in place so that their outer flanges fitted 
fairly firmly along the outer sides of the alveolar 
processes. Between the vulcanite halves were 
stretched little rubber bands which tended to 
draw them together and with them the two 
maxilla. The apparatus was intended to use 
the elastic bands to draw the maxillz together, 
as dentists ordinarily use them to change the 


1 Read before the American Surgical Association, Richmond, May 5, 1908 
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Note the waxed tape caught by two stitches on its ante- 
rior edge. The mucoperiosteal flap has been moved to 
the middle line and fastened to its mate by mattress 
stitches (see detail in the corner). The lateral incision is 
packed with iodoform gauze. 


shape of the maxillz or mandible in older chil- 
dren. The apparatus seemed to be well plan- 
ned, it was most excellently made, but was a 
total failure because it proved to be impossible 


to keep the vulcanite plates properly in place 
in the maxilla. The lips, as the child cried, 
or the tongue could displace them, and it was 


impossible to restrain these acts. Then, on 
this child, and also on the others, I passed a 
rubber cord,— a small rubber band — through 
the maxillz, from side to side, above the pala- 
tal processes, just as Brophy does his silver 
wire. Along the outer side of each alveolar 
process, strips of hard rubber, softened in hot 
water, were carefully moulded. Through per- 
forations in these hard rubber plates the rubber 
cord was led, a perforated shot was. clamped 
on one side, the cord there was tightened a 
‘little and another shot was clamped on the 
other side to maintain the tension. This ap- 
paratus could not slip. I thought I adjusted 
each so that no trauma might occur and I con- 
fidently expected that I could, in a few weeks 
and without any injury to the child, draw the 
maxille together in the middle line and pre- 
serve the normal plane of the bones. But the 
mucosa has not the resistance of the bone, and 


I invariably got sloughs under the hard rubber 
plates, no matter how little tension I put on 
the rubber bands. In one or two instances, the 
rubber band having been made too tight, cut 
downward through palatal and alveolar pro- 
cesses and let the apparatus fall into the mouth. 
In every instance I got an injected mouth. 

Just at this time, when I could see only fail- 
ure ahead, the earthquake came along. The 
apparatus had to be taken out of the mouth 
of each child under treatment, for I could no 
longer take care of them. Some of these chil- 
dren we succeeded in getting back to their 
parents. Others died of gastrointestinal dis- 
orders, brought on by infected mouths and 
infected food, for we could get no milk and 
but little water and could not boil the water 
we did get. The whole plan ended as a mis- 
erable failure, and I write it down now only 
to complete the story of the attempt, and to 
explain why I personally shrink from the major 
act and traumatism of the Brophy plan. 

I reverted now to the older operation, prac- 
tically the Warren-Langenbeck operation, but 
I made some essential changes in important 
details. First: I kept the children out of the 
hospitals, or let them go to the hospital only 
for the operating room facilities, and made the 
mothers take them home immediately after- 
wards. From that time on the mothers did 
the nursing, or employed trained nurses to do 
it, in their homes. I did this because septic 
infection in the mouths had been the chief 
cause of the failures of permanent healing, and 
infection of the stitch-holes in the palate had 
been the obvious reason of the cutting out of 
stitches. In the hospital the child’s open 
wound was exposed, either in the ward or in a 
private room, to all the different strains of all 
the ordinary pyogens. Infection was inevita- 
ble. At home, even though that home was a 
very poor one — and some of them, of course, 
were all of that — the child was exposed only 
to infections against which it had an inherited 
and also a developed immunity. The home 
environment was normal as against the abnor- 
mal hospital environment; and, even if my 
explanation of the phenomenon is not the cor- 
rect one, the fact remains that the children 
whom I took care of in all kinds of houses 
did better than those whom I had kept in the 
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hospitals. Second: I selected a time for the 
operation which found the child sufficiently well 
nourished to stand the shock of the procedure, 
and to permit it to lose a small amount of blood 
without danger. It is impossible to do this 
operation without the loss of some blood, but 
the amount may be minimized by a fairly 
skillful man who is patient and painstaking. 

Only twice have I seen acute anemia and 
I know now that those particular children — 
a four months old infant on whom I did the 
palate operation, and a six months infant on 
whom I broke the alveolar process to correct 
the projection of the intermaxillary bone and 
then repaired the hare lip — were too young 
and too weak for the strain, though both sur- 
vived it without special difficulty. But, not 
only must the child be well enough nourished 
to stand the strain, but it must also be well 
enough grown to offer proper tissues and a 
proper sized mouth. The J/iile baby’s tissues 
are too delicate, the little baby’s mouth is too 
small to work in satisfactorily. On the other 
hand, waiting for these conditions must not be 
pushed beyond a very definite limit. Without 
having made special bacterioscopic tests to 
prove the fact, I am of the opinion that the ad- 
vent of teeth increases the opportunity of 
infection in the child’s mouth, inasmuch as it 
offers, in the wound of eruption and then 
around the crown of the tooth, abiding places 
for the ordinary mouth bacteria. Of course, 
delay beyond the period of. infancy takes one 
into the time of adenoids and enlarged tonsils, 
and also of carious processes in the teeth. 
Finally, delay beyond the time at which the 
child learns to speak gives the child a bad tone 
and an imperfect articulation that are more 
difficult to:correct after the palate has been 
repaired. 

Therefore, I would formulate this rule as 
regards the much-discussed proper time for the 
palate operation. Operate as early as the 
child can stand the operation and can offer you 
properly developed tissues in a mouth that is 
not too small for the moderately easy doing of 
the operation. Operate, if possible, before 
the child has any teeth, and surely, unless there 
are insurmountable objections, operate before 
the child learns to speak. In most cases this 
will place the operation on the palate some- 
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where between the sixth and ninth months of 
life. Finally, I have found this time early 
enough to satisfy all the requirements which 
have not been already specifically taken ac- 
count of. 

What has, up to this point, been said refers 
to the work on the hard palate, as that is the 
major matter in the management of the case. 
The question of the time for the operation on 
the lip must now come up, though in time of 
operation the lip must precede the palate. 
This is necessary in order to permit the alveolar 
process and the intermaxillary bone to be 
broken and put into proper alignment, and the 
repaired lip to be used to hold them in place. 
This operation must be done one or two 
months before the palate operation, even 
though it necessitates doing the palate opera- 
tion through the smaller orifice of the repaired 
mouth. But, at the most, only the posterior 
part of the palate operation can be done 
before the too prominent intermaxillary bone 
is put in proper alignment, and the association 
of this act with the repair of the lip is such, in 
my mind, that they must be done at the same 
time. Moreover, the pull of the repaired lip 
is quite rightly, I think, credited with narrow- 
ing the cleft of the palate, and this is a thing to 
be definitely desired in many instances. There- 
fore, for the very sake of getting a palate on 
which an adequate palate operation can be 
done, the malposition of the intermaxillary 
bone must be corrected and the operation 
upon the hare lip must be done. In compari- 
son with this consideration, the fact that the 
palate operation has to be done through the 
smaller opening of the repaired mouth is a 
mere matter of manipulative dexterity. 

That this is one of the difficult operations to 
do I think we will all acknowledge, but up to 
the past year and a half it has been with me 
an operation much easier in the doing than in 
getting satisfactory healing. My experience 
has been the common experience of all, and I 
have had to see many a good palate fall apart 
because the stitchés tore out through the pos- 
terior half or two-thirds of the suture line. 
Primarily too much tension, perhaps, and 
secondarily stitch-hole infection, surely, are the 
easily understood causes, but there was another 
cause,which ‘was operation. 


All the operators whose work I have seen, 
and all writers who have described or pictured 
the suture have made it a plain, through and 
through, interrupted stitch. This brings to- 
gether in the middle the thin edges of the cut 
mucosa and periosteum on each side and offers 
very little surface of contact for union; and, 
even when union has taken place, the healing 
line is so thin that it easily succumbs to the 
infection which is on both sides of it, in the 
nose and in the mouth. 

In order to improve this detail, I have, for 
the last two years, been mattressing my sutures 
and so getting broader surfaces of contact for 
the primary union. This has been a distinct 
advantage and it has given me, also, in the final 
result, greater thickness and strength in just 
the place where the old result was thin and 
weak. Still it is not an unmixed good, in the 
first instance, for it takes up more tissue than 
does the old way and so puts more tension on 
the tissues in the bight of the stitches, but this 
objection I have learned to overcome, and 
so have eliminated the disadvantage. C. H. 
Mayo showed us how to put tape or a strand 
of gauze around both flaps, and through nose 
and mouth, to drain the nasal cavities and to 
fortify the stitches. In the use of this I found, 
however, that tape or gauze quickly became 
saturated with saliva and mucus and a verita- 
ble hotbed for the growth and dissemination 
of all infective mouth organisms. To obviate 
this and keep the tape — I did not try it with 
gauze — from fomenting infection, I saturated 
it with wax and iodine, using the formula sug- 
gested by James E. Moore as a substitute for 
the original Moorhoff bone wax. In doing 
the operation, the sutures are put in place and 
tied, and I like to make a knot on each side of 
the suture line, so as to be sure to have a loose 
end to pick up when the time has come to 
remove the stitches. Then the end of a waxed 
tape is carried, by an ordinary ligature carrier, 
around both flaps as far back as is the junction 
of the hard and soft palates. In this location, 
which is where the greatest strain will come 
and where the suture line first breaks down, it 
is caught at proper tension by a hemostat, and 
then by two or three sutures through the over- 
lapped ends, after which the hemostat is re- 
moved. In this place the tape plays the part 
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of a relaxing suture and the mattress sutures 
are coaptation stitches, and the combination 
is most satisfactory. For the mattress sutures 
I invariably use silkworm gut in the palate 
and horsehair in the uvula; they and the waxed 
tape are immaculately clean and in a clean 
mouth all tell for primary union and the rule 
is to get primary union from end to end of the 
suture line. The tape stays in place seven or 
eight days, the silkworm gut four or six days 
longer. The firmness of the line of union is 
shown by the turned down edges of the flaps 
which may make a little anteroposterior ridge 
along the center of the palate. 

I usually pack into the lateral releasing in- 
cisions some five per cent iodoform gauze; the 
first packing is permitted to stay two or three 
days, after that it is changed daily. This I do 
myself. The gauze serves as a splint or sup- 
port for the flaps, separates the mouth from 
the nose, and the iodoform seems to control 
saprophytic action. At any rate, it is a cleanly 
device and does not permit too early union of 
the lateral releasing incisions with coincident 
increase of the pull on the silkworm sutures. 

Since I have been using this combination 
of the mattress stitch, which stays in place 
twelve to fourteen days, the waxed tape, which 
is untouched seven to eight days, and the iodo- 
form gauze packing, changed each day, I have 
been able to dispense with all but the simplest 
plans of cleaning the mouth. I have the 
mother or nurse spray the mouth and nose with 
simple salt solution after each feeding, and salt 
solution I prefer to any of the ‘favorite formu- 
le of the nose and throat practitioners. I wish 
to wash away only an excess of normal mucus, 
not the thick, dry mucus of an old inflamed 
mucosa. In the infant’s mouth the Dobell’s 
Solution type of application leaves the mucosa 
bare, it seems to me, and so stimulates some 
‘hypersecretion. The simple salt solution is 
less irritating and much to be preferred. 

The method of feeding is a minor point with 
a major value. To expect a child to swallow 
comfortably with a catgut and waxed tape in 
the roof of the mouth is expecting a great deal, 
and, even if they could, there would be not 
a little unswallowed residue left in the mouth, 
around the stitches and tape, as breeding 
places for mouth organisms. To avoid this, 
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I used to withhold food by the mouth for a few 
days, feeding by the rectum instead, but I 
quickly found that this was an incompetent 
method, for the child could not get enough 
food to enable it to undertake the extensive 
reparative processes necessary to mend the 
palate. 

Lately I have been feeding these children by 
the catheter through the nose and it works most 
admirably. The children are necessarily bot- 
tle fed, and after the operation I have poured 
into their stomachs, by funnel and catheter, 
the usual amount of their customary formula 
or milk mixture, and at the usual feeding inter- 
vals. The children, even those who are old 
enough to at first protest, quickly learn to 
accept the innovation and I can, therefore, get 
in a proper amount of suitable food without its 
invading or soiling the mouth. Surely slipping 
a sterile catheter, anointed with sterile vaseline, 
through the nose is a cleaner act than spoon 
feeding milk into a mouth where are extensive 
wounds, and, in addition to its cleanliness, it 
avoids all, or almost all strain upon the sutures, 
for the strain made by crying is nothing to the 
strain caused by the act of swallowing. And 
I have often seen these infants stop their cry- 
ing so soon as the catheter was in place and the 
food began to reach the stomach, while the 
children who have to swallow their food have 
necessarily continuous successive pulls upon 
the stitches until the meal is ended. There 
is one danger, it is very easy to overfeed, for 
the child cannot say when it has had enough. 
Therefore, it is important, to gauge the amount 
poured in by the catheter by the amount the 
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child had been in the habit of taking before 
the operation, and not increasing this amount 
except by the smallest proportion, unless the 
child very plainly indicates, by crying for food 
before the proper interval has elapsed, that it 
has not had enough at the last feeding. 

To summarize: Operate upon the palate 
as soon as the child is old enough to stand the 
shock of the operation and the loss of a little 
blood, and has sufficiently developed tissues 
to hold sutures and not too small a mouth. 

Operate, if possible, before the eruption of 
teeth, and surely before the child begins to 
speak. 

Suture the mucoperiosteal flaps with silk- 
worm gut mattress sutures, the uvula with 
horsehair. Put a tape, saturated with an 
iodized wax, around both flaps as a relaxing 
suture. Let it surround the flaps at the point 
where the hard and soft palates join. Pack 
the lateral incisions with iodoform gauze. 

Operate upon the hare lip about two months 
before you do the operation on the palate, and, 
at the time of the hare lip operation, cut the 
vomer and the palatal process, and break the 
alveolar process at the proper place to permit 
the pressing of the projecting intermaxillary 
bone into alignment, so as to make the curve of 
the alveolar arch symmetric. 

After both the hare lip operation and the 
operation on the palate, feed the child by means 
of a funnel and a catheter passed through the 
nose. Be careful, in this method, to give not 


too much, but just enough. 
Cleanse the mouth and the nose with simple 
salt solution spray after each feeding. 
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FURTHER EVIDENCE IN SUPPORT OF THE THEORY THAT 
HODGKIN’S DISEASE IS A TYPE OF SARCOMA' 


By WILLIAM B. COLEY, M. D., NEw 


Attending Surgeon to the General Memorial Hospital; Associate Surgeon to the Hospital for Ruptured and Crippled; Associate in Surgery 
College of Physicians and Surgeons, Medical Department of Columbia University 


WO years ago, in a paper read before 
the Southern Surgical and Gynecologi- 
cal Society, I reported a series of cases of 
Hodgkin’s disease, observed in connec- 

tion with upwards of seventy cases of sarcoma 
originating in the lymphatic glands. This 
small group of tumors, designated as Hodgkin’s 
disease or pseudoleukemia, have certain 
definite clinical and histological character- 
istics sufficient to differentiate them from other 
tumors of the lymphatic glands, e. g., tuber- 
culosis and the ordinary types of sarcoma. 
However, a closer study both clinical, mi- 
crosopical, and anatomical, furnishes strong 
evidence that the process we are dealing with 
is a neoplastic one, so similar to sarcoma as 
to be properly classified as a variety or type of 
the latter. 

I have, up to the present time, observed 
upwards of eighty cases of sarcoma of the 
lymphatic glands. Many of these cases so 
closely simulated Hodgkin’s disease, that it 
was difficult to distinguish the two conditions. 
In some cases the clinical appearance was like 
that of an ordinary sarcoma, several examples 
of which were cited in detail in my former 
paper,’ yet the microscopical examination 
showed a picture which the pathologists who 
had made a most careful study of Hodgkin’s 
disease, pronounced absolutely typical of pseu- 


doleukzmia. 


Again, I have observed a tumor starting in 
the supraclavicular region, involving both 
cervical and axillary regions as, also, both 
groins, later invading practically all of the 
mesenteric and retroperitoneal glands; in 


other words, forming a typical clinical picture 
of Hodgkin’s disease; and yet, the same patho- 
logists pronounced the tumors round-celled 
sarcoma. 

The pathological and clinical pictures of 
Hodgkin’s disease have already been fully pre- 


1N. Y. Med. Jour., March 30, 1907. 


1 Read before the American Surgical Association, May 5, 1908. 


sented by Dorothy Reed (1), Longcope (8), 
and others. 

The main points of pathological significance 
are described as enlargement of lymph glands; 
absence of infiltration of the capsule; grayish 
surface, broken by intersecting yellowish lines; 
metastases in the viscera presenting a similar 
appearance, though of irregular outline and 
apparently invading the organ in different 
directions. On section, they present the same 
appearance as described in the glands. On 
microscopical examination, there is found dila- 
tation of the blood-vessels, and lymph sinuses, 
marked increase in lymphocytes and prolifer- 
ating endothelial cells, numerous giant cells 
with one or more nuclei and prominent nu- 
cleoli appear in a great number; occasionally 
a very large giant cell with many small nuclei, 
peripherally arranged, is seen. An increased 
number of eosinophiles is generally observed. 
Reed states that the capsules of the glands 
usually show no change, except, possibly, some 
thickening. This, however, is not borne out 
by other writers, especially by Gibbons in his 
recent work. Careful autopsy studies were 
made in five of his cases, while in Johns Hop- 
kins Hospital the material was limited to three 
autopsies only. 

The large giant cells are the most striking 
feature of the sections from Hodgkin’s disease 
tumors. Reed states that they occur in great 
numbers in the large lymph sinuses of the 
glands, and occasionally are seen in the blood- 
vessels. They vary remarkably in size, from 
two to three times the size of a red blood cor- 
puscle to twenty times its size. Sometimes 
as many as eight to ten nuclei are seen in a 
single cell. Large numbers of eosinophiles 
were observed in all but two of Reed’s cases. 

The clinical picture of Hodgkin’s disease is 
as follows: It almost always begins in the 
glands of the neck, may occur at almost any 
period of life, but is more commonly seen at 
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an early age, and is more frequent in the male 
than in the female sex. A tuberculous family 
history is rarely found. The glands begin 
to enlarge on one side first; very quickly en- 
largement is noticed on the other side also; a 
little later the axillary glands are affected, and 
finally, the inguinal glands also. These en- 
larged glands differ clinically from both or- 
dinary sarcoma of the lymphatic glands and 
tuberculous adenitis. On palpation, they show 
much greater mobility than is seen in ordinary 
sarcoma or tuberculous glands, giving the sense 
of a discrete, independent nodule. The skin is 
not affected; the glands move freely upon the 
deeper parts. There is entire absence of the 
“fusing together” in these independent masses, 
so commonly found in tuberculous adenitis. 
Neither is there any tendency to breaking down 
or caseation. Later on, anemia develops 
without any particular increase in leucocytes. 
The spleen is often markedly enlarged, and 
in the later stages, also the liver, and marked 
cachexia appears. In some cases the spleen 
exends nearly down to the brim of the pelvis 
(see illustration). 

Reed’s careful and most thorough work has, 
in the minds of most investigators, entirely 
disproved the theory of the tuberculous origin 
of Hodgkin’s disease; yet, there are a small 
number who still cling to the tubercular theory, 
or, at least, believe that it cannot be entirely 
set aside. 

One of the most recent papers dealing with 
this question, is that of La Roy and Gand (9). 
La Roy has made a very careful histological 
study of seven cases of Hodgkin’s disease. His 
conclusions based upon this study are, that 
under the names of pseudoleukemia and 
Hodgkin’s disease, two distinct diseases are 
confounded. Pseudoleukemia or Hodgkin’s 
disease, differs from lymphatic leukemia only 
in the blood picture of the two diseases. On 
the other hand, there is a chronic affection of 
multiple glands, probably of tuberculous origin, 
that more or less closely simulates true Hodg- 
kin’s disease or lymphatic leukemia. These 
two groups of tumors, in the opinion of La Roy, 
differ in several material points. In the tuber- 
culous variety, leucocytosis is more apt to be 
present, while in Hodgkin’s disease, there is a 
lymphocytosis. Fever is much more likely to 
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be present in the tuberculous variety, than 
in Hodgkin’s disease. Still further, there is a 
decided difference in the two groups in the 
manner in which they are influenced by the 
X-ray, the tuberculous type showing very 
slight changes under X-ray treatment, while 
the lymphatic and splenic enlargements seen 
in Hodgkin’s disease often disappear or dimin- 
ish strikingly under X-ray treatment. Still 
further, there is marked tendency to hemor- 
rhages in Hodgkin’s disease, which is very 
slight in the tubercular type. La Roy holds 
that pseudoleukemia is practically identical 
with leukemia. This is the view already ex- 
pressed by Banti, professor of pathology in 
Florence (Italy). 

Finally, and most recently, Stengel and 
Pancoast (10), in their article on the treat- 
ment of leukemia, add further authority 
to this view. They conclude: “Regarding 
the nature of the process it is impossible to 
dogmatize. Our own opinion, expressed in 
other places, has, for a long time, inclined us 
to believe that the disease is closely related to 
neoplastic processes. There is an undoubted 
close connection between certain sarcomata 
and leukemia. The histologic features, the 
progress of the disease, the metastases, and 
the clinical analogies suggested by cases of un- 
doubted sarcoma, tend to confirm this opinion.” 

In both the lymphatic and myelogenous 
types, Stengel believes that the trend of recent 
opinion is in the direction of proliferation of 
metastatic cells in the organs in which they 
have been deposited. 

Those, on the other hand, who believe in the 
infectious theory, regard the tumors of Hodg- 


kin’s disease and leukemia, not as true metas- . 


tases, but rather as local leucocytosis, due to 
chemotactic influence of some kind, or due to 
some unknown cause. 

Neumann holds to the neoplastic nature of 
both leukemia and pseudoleukemia and he 
states that if the pathological stimulus to pro- 
liferation falls first, or alone, upon the spleen 
and lymphatic glands, then we have, as a result, 
pseudoleukemia; while, if this stimulus falls 
in like manner upon bone marrow, we have 
leukemia. 

There is a strong tendency, at present, to 
regard leukemia of both types as primary 


in the bone marrow, and this opinion has 
been very strongly supported by Stengel and 
Pancoast. 

Banti, professor of pathologic anatomy at 
the University of Florence, who has for many 
years made a very careful study of leukemia 
and pseudoleukzmia, is firmly convinced that 
both are of a sarcomatous nature. The prin- 
cipal grounds upon which he bases his con- 
clusions are the following reasons why en- 
largement of glands, spleen, etc, are not simply 
hyperplasia of normal lymphatic tissue: 

1. The lymphadenoid tissue is often atypical. 

2. The lymphadenoid tissue regularly invades 
the trabecule, frequently, also, the capsules of 
the lymphatic glands; even breaking through 
the borders of the glands and invading adja- 
cent tissues. 

3. The walls of the blood-vessels, especially 
the veins, are constantly invaded. 

4. The frequent occurrence of hematogenous 
metastases. 

5. The rarefication of the bone due to ero- 
sion of the new-formed tissue. 

Bati, furthermore, states “the name of 
‘hyperplastic? should not be conferred on 
a tissue with atypical structure, which shows 
a tendency to invade neighboring tissues and 
gives rise to metastases. Such a tissue should 
be spoken of as neoplastic rather than hyper- 
plastic.” 

In myelogenous leukemia the reasons for 
regarding the disease as sarcoma are even 
stronger. Here Banti states: 

“rt. The myeloid tissue, both primary and 
secondary foci, has always a more or less atypi- 
cal structure as compared with normal bone- 
marrow. 

“2, The myeloid tissue invades the blood- 
vessel walls, particularly of the veins, and 
comes in direct contact with the blood by 
destroying the endothelium. .The presence of 
blood-channels without walls is characteristic 
of sarcoma. 

“3. The mveloid cells produce hemotege- 
nous and lymphogenous metastases, just as do 
the cells of malignant neoplasms. 

“4. The metastatic nodules, as in cancer, are 
produced by proliferation of important specific 
cells; the elements of the organs involved take 
no part in their formation. 
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“5. The periosteum and surrounding tissues 
may be involved by the extension of myeloid 
tissue from the bones.” 

Among the objections to the neoplastic origin 
of Hodgkin’s disease and leukemia are, that 
they show so many features pointing toward 
an infectious origin, which, with the majority 
of pathologists, is sufficient to exclude them 
from the class of true neoplasms. Further- 
mofe, it has been assumed that the tumors 
of Hodgkin’s disease invade only preexisting 
lymph gland tissue and that they never in- 
filtrate the capsule or overlying structures. 
While this is probably true in the majority of 
instances, there are certain important excep- 
tions, as shown by the case reported by Gib- 
bons‘ two years ago, and one of the case which 
I shall relate in the present paper. 


Case I. Sarcoma of the Inguinal Glands, Simu- 
lating Hodgkin’s Disease. H. M., 37 years, was ad- 
mitted to the General Memorial Hospital on August 24, 
1906. The patient was referred to me by Dr. A. G. 
Gerster as a case of inoperable sarcoma. Family his- 
tory negative. The patient stated that he had always 
been in good health. Three years ago, he first noticed 
a small swelling in the right groin. This grew slowly 
until it reached the size of a walnut, was never painful, 
general health remaining perfect. Five months prior 
to his admission, the lumps in the groin began to increase 
in number and to grow rapidly in size. They finally 
interfered with his walking. 

Physical examination at the time of his entrance to 
the hospital showed heart and lungs normal. His 
right inguinal region is occupied by a number of in- 
dependent tumors, more or less closely fused and ex- 
tended deeply into the iliac fossa. The skin over the 
growths was freely movable. The right thigh and leg 
were considerably swollen. Inasmuch as the tumor 
mass seemed so unusually movable, it was deemed 
wise to attempt removal. This was done by my asso- 
ciate, Dr. Downes, on September 4, 1906. An incision, 
nine inches long, was made from the anterior superior 
sp., passing over the middle of Poupart’s ligament and 
down along the course of the femoral vessels, and a 
very large number of nodules, varying in size from a 
marble to a lemon, all more or less completely sur- 
rounded by a capsule, were removed. The peritoneum 
was opened accidentally in one place and closed with 
catgut sutures. The wound healed satisfactorily, with- 
out suppuration. Microscopical examination of the 
growth, made by Dr. Clark, assistant pathologist of the 
hospital, and confirmed by ‘Dr. Wood of the College of 
Physicians and Surgeons’ Laboratory, pronounced it 
Hodgkin’s disease. Portions of the tumor were also 
examined at Cornell Laboratory, and the same diag- 
nosis was made. Blood examination on May 7 showed: 
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Red cells, 4,200,000; white cells, 51,000; polymorphous 
35 per cent; lymphocytes, 65 per cent; hemoglobin, 
80 per cent. 

After the wound was healed, the nucleoproteid serum 
from a case of Hodgkin’s disease, prepared by Dr. S. P. 
Beebe from the Huntington Laboratory Fund for Can- 
cer Research, was begun. Nine tubes of 15 c.c. each 
were given without apparent effect. October 16th the 
serum was given up and the patient was put upon the 
mixed toxins of erysipelas and bacillus prodigiosus. 

There was some slight improvement under the toxin 
treatment which, however, did not last. The blood 
examinations made during November and December, 


showed the following: = 
Poly- 


White morpheous Lympho- 
Red blood cells. Hemoglobin. blood cells. cells. cytes. 
4,000,000 75 34,800 64 34 
3,800,000 75 38,000 55 45 
3,600,000 vic) 56,000 60 40 
3,400,000 65 56,000 65 35 


The patient continued to fail markedly, and after 
leaving the General Memorial Hospital, he entered the 
King’s County Hospital, where he died three months 
later. The autopsy records of the case, which have 
been kindly furnished me by Dr. Lawson, of the staff, 
add very greatly to the interest of the case; they 
strongly emphasize the striking similarity between 
Hodgkin’s disease and sarcoma. 

Autopsy Report. Body of a large, stout man, moder- 
ately nourished ; skin shows a faint, livid color ; numerous 
flat nodules of about the size of a ten cent piece up to one 
quarter, chiefly on the abdomen and thighs. One of 
them in the right side of the abdomen has been excised. 
General anasarca of the lower parts of the body, especi- 
ally marked in the skin of the thigh and legs where part 
of the epidermis has been raised, forming vesicles which 
contain serous fluid. 

Pericardial cavity contains about a tablespoonful 
of serous fluid. Heart corresponds in size to the fist 
of the body. Left ventricle slightly dilated, thickness of 
its wall about 1 cm., of the right ventricle about 1 cm. 
Valvular apparatus shows no lesions. Through all 
yellowish patches, and streaks within the intima of the 
ascending aorta. 

Lungs. Right lung shows hypostasis of the inferior 
lobe, with foci of lobular infiltration and cedema of the 
upper and middle lobe. The right pleural cavity con- 
tains about 300 c.c. of a yellowish, slightly turbid, 
serous fluid, which contains fibroid coagula floating 
within the fluid part adhering to the lusterless pleura 
pulmonalis. Left pleural cavity free, contains no 
fluid; left lung shows hypostasis in the inferior and 
cedema of the upper lobes. 

The peritracheal and peribroncheal glands are en- 
larged about the size of a walnut, the cut surface a 
grayish white color of homogenous appearance, lying 
between fine, whitish streaks of fibroid texture. Me- 
diastinal space free. 

The abdominal cavity contains no excess of fluid. 
Intestines apparently normal. After their removal 
an extensive tumor mass can be seen bulging on either 
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side of the verte>ral column, and beginning about at 
the level of the last dorsal vertebra and descending on 
either side towards the groin. This mass of tumor in- 
volves the whole of the iliopsoas muscle on either side, 
and becomes continuous with the periosteum of the 
vertebral bodies, corresponding to the origin of that 
muscle, so that its separation from the vertebrai bodies 
is very difficult, and could be done only artificially 
by the use of the knife. 

A wedge cut out of the, bodies of the second and third 
lumbar vertebra, shows on the cut surface that the 
periosteum which can be traced, otherwise, partially 
becomes lost in the tumor mass, which can be traced 
extending into the spongeous substance of the verte- 
bre in form of yellowish-whitish streaks and patches. 

The whole tumor mass extends in one process on 
either side, toward the groin, following the course of 
iliopsoas muscle, and enters the triangle of Scarna 
beneath the groin, extensively involving the skin and 
tightly adherent to it. After its removal, it shows 
about the size of a man’s head. The cut surface shows 
that the iliac muscle, the fibers of which are distinctly 
separated, has been penetrated by a grayish white 
tissue which appears between the bundles of muscle 
as nodules and grayish patches, and can be directly 
traced to the underlying retroperitoneal glands, the 
cut surface of which shows the same appearance, which 
has been described in mentioning the peritracheal 
glands. The size of these glands, which, closely 
packed together, form the interior of the tumor mass, 
varies from the size of a walnut to half an apple. 

Spleen slightly enlarged, soft, capsule folded. Pulp 
shows dark red spots of small size, apparently hemor- 
rhagic, changes with lighter colored areas. Malpighian 
bodies not distinctly visible. 

Left kidney apparently normal in size, shows slight 
foetal lobulation, contains a moderate amount of blood. 
Capsule strips easily. Cortex slightly narrowed. The 
differentiation of the parenchyma in the cortex and 
medullary substance is not distinctly marked, streaks 
of lighter colored tissue appear as well in the cortex as 
in the medulla; chiefly in the latter and between the 
pyramidal columne. Kidney pelvis slightly dilated, 
as well at the beginning of the ureters. Right kidney, 
like the left, can only with difficulty be separated 
from the above-mentioned tumor mass, which embraces 
its lower pole and extends along the inner border of 
the kidney, with a process toward the hilus. The 
pelvis is slightly more dilated than that of the left kid- 
ney. The appearance of the cortex and medullary 
substance is about the same as in the left kidney, only 
the medullary substance appears more narrow. 

Liver shows a smooth, glistening surface, is normal 
in size, slightly congested, cut surface of a mottled 
appearance. 

CasE 2. Hodgkin’s disease — clinical diagnosis con- 
firmed by microscopical examination. Entire disap- 
pearance of lymphatic and splenic enlargement under 
two months’ treatment with the mixed toxins of erysipe- 
las and bacillus prodigiosus, without other treatment. 
Patient perfectly well at present — seven months later. 
G. K., 24 years, negative family history. . In October, 
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1906, first noticed enlargement in the glands on the 
right side of the neck. The swelling was, at first, con- 
fined to one gland; later a number of neighboring 
glands became involved, until the entire chain from 
the mastoid to the clavicle were affected. There was 
only slight enlargement, on the other side. About six 
months later, a similar enlargement in the axillary and 
both inguinal regions became apparent. His gen- 
eral health began to fail and he lost 20 pounds in 
weight. The patient was admitted to the General 
Memorial Hospital on October 10, 1907, at which time 
he weighed 165 pounds. Physical examination, on 
admission, showed a tumor mass occupying the whole 
right cervical region, from mastoid to clavicle and from 
the median line in front to nearly the median line be- 
hind. The tumor is made up of nodules varying in 
size from a hazelnut to an English walnut, more or 
less discrete, but loosely attached to one another, as 
well as the underlying and overlying structures. Ex- 
amination of the axilla showed similar enlargement 
of the glands on both sides, the largest being the size 
of an egg. Both groins were, also, occupied by similar 
glandular tumors, the largest being the size of an Eng- 
lish walnut. The spleen shows marked enlargement, 
extending about two inches below the costal arch; 
liver slightly enlarged. Blood count showed the 
following (October 11): 


Polynuclear 

Lge. Lymphoctyes 

Sml. Lymphocytes 
Transitionals 


The clinical diagnosis of Hodgkin’s disease 
was made by Dr. W. K. Draper, who saw the 


case before the treatment was begun. The 
patient was immediately put upon the mixed 
toxins of erysipelas and bacillus prodigiosus, 
without other treatment. Systemic treatment 
only was given, all injections being made into 
the pectoral region. The patient showed an 
extraordinary susceptibility to the toxins. The 
initial dose of } m.m. was gradually increased 
to 14 m.m. which latter dose produced a tem- 
perature of 105.6°. Up to November 15, he 
had received fourteen injections. At the end 
of two weeks the tumors in the axillary and 
inguinal regions had almost entirely disap- 
peared; the spleen had diminished in size so 
that it was hardly palpable; the neck tumors 
had decreased two-thirds. At the end of this 
time one of the glands, about the size of a hick- 
ory nut, was removed and examined by Dr. 
W. C. Clark, the pathologist of the General 
Memorial Hospital, and by Dr. Jas. Ewing, 
professor of pathology at Cornell Labora- 


tory. Both pronounced it typical Hodgkin’s 
disease of the giant-celled type. At the end of 
two weeks, the patient developed toxemia and 
ran a temperature of 102.3°, nearly every day 
for upwards of a week, during which time the 
treatment was suspended. After the attack 
had subsided, the injections were resumed in 
smaller doses. November 20, or about five 


. weeks from the time of his admission to the 


hospital, all tumors had disappeared. The 
treatment was continued to the end of Novem- 
ber. The patient was so exceedingly sus- 
ceptible and so profoundly prostrated by even 
small doses of the toxins, that he was seldom 
able to take more than two or three injections 
a week. He suffered from very severe general 
muscular pains, particularly localizied in the 
lumbar region. Toward the end of Novem- 
ber the cervical tumors showed very slight 
increase in size and the dose of the toxins was 
again increased. The patient then left the 
hospital for a few days rest, but did not return. 
I had lost sight of him up to two days ago, 
when my assistant, Dr. D. H. M. Gillespie, 
succeeded in tracing him. He found him in 
perfect health; he had gained 40 pounds in 
weight and had resumed his work. Careful 
examination revealed no swelling in the axilla 
or inguinal regions and no enlargement of 
either spleen or liver. The patient stated that 
his local physician had given him some medi- 
cines, the nature of which he was unable to 
ascertain. 

The further blood examinations in this case 
showed the following: 

Oct. 26, 1907, lencocytes 12,000, red cells 4,440,000, 
polynuclears 84 per cent, large lymphocytes 7 per cent, 
small lymphocytes 8 per cent; November 1, 1907, 
lencocytes 4,020, red cells 4,410,000, polynuclears 81 


per cent, large lymphocytes 3 per cent, small lym- 
phocytes 15 per cent. 


For the report of the following case of Hodg- 
kin’s disease, which was treated with the mixed 
toxins, under my direction, at the Roosevelt 
Hospital, I am greatly indebted to Dr. Walter 
B. James, attending physician to the hospital 
and Dr. Hodenpyl, the pathologist. 


CAsE 3. J.S., male, aged 8 years, was admitted to 
Roosevelt Hospital October 28, 1905 (transferred from 
2d. surgical to medical division), with the following 
history: Father and mother living and healthy. P. H.: 


4,050 
4,070,000 
62% 
18% 
17% 
3% a 
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Sixth child, the others all living and well. No tuber- 
cular or rheumatic history obtainable. Patient had 
measles seven years ago. The present illness started 
when he was 14 years old; a small lump noticed in the 
neck behind the left ear. This grew steadily and other 
similar tumors appeared three years ago, when the 
patient was 5 years of age. Several of these were 
removed in Europe, only one remaining behind the left 
clavicle. Two months after this, the glands again 
began to increase in size and have shown steady enlarge- 
ment ever since. There is no impairment in respira- 
tion. General health good. Re-admitted to the hos- 
pital October 24, 1907; then 10 years of age. The 
glands have steadily increased in size since his previous 
stay in the hospital two yearsago. ‘Temperature 100.6°, 
pulse, 108, respiration 20. Measurements of the 
glands in the cervical region: 4% inches vertically, and 
4} inches transversely. The left inguinal glands were 
similarly enlarged, measuring 34 x 4 inches. 

The patient did not show the appearance of serious 
illness. He was undersized, fairly well nourished; 
face full; made fuller by a large tumor mass under the 
left jaw and encroaching upon the face. The legs 
were very small; he limped with his left foot; color, 
normal; cheeks red; lips not anemic; pupils equal 
and react to light; ears normal; tongue moist; throat 
clear; mouth, in fair condition. Heart, seemingly 
normal in size and in normal position; heart action 
regular; pulse regular, normal rate. Lungs are diffi- 
cult of examination, because tumor masses cover left 
apex, scapular region and upper axilla. Right chest 
seems normal to percussion, palpation and ausculta- 
tion. Over the left chest, in the region of the apex, and 
in front over the first and second interspace, and be- 
hind, in the left portion of interscapular space, the 
breathing sounds are diminished through vesiculas. 
The note seems dull and the tumor masses add to the 
thickness of the chest wall. Voice is fuller and more 
nasal than on the opposite side; fremitus diminished. 
Abdomen prominent, pot-bellied, soft, tympanitic. 
No tenderness; no masses felt on deep palpation. 
Liver shows increased dullness and edge is felt below 
the costal margin. Spleen is also slightly enlarged. 
In the left groin there is a swelling about 24 x 3 inches, 
extending to Poupart’s ligament above and inwards to 
inner side of thigh. The tumor is made up of large, 
irregular masses, which feel like enlarged glands, 
tender to pressure, showing no fluctuation, unattached 
to skin, loosely attached to deeper parts. Leg is held 
in position of some flexion; extension possible, but 
somewhat painful. 

On the under side of the left jaw, extending up over 
the jaw on face in front of and behind ear and down- 
wards to middle of neck, there are similar masses the 
sire of an orange. In the left axilla there is a mass 
the size of a tennis ball; the skin over it is reddened. 
There are also simliar masses 3} x 2} inches behind 
and to the inner side of the left clavicle. Numerous 


smaller masses are found in the lower cervical region 
on the left side and over the shoulder in front and be- 
hind, giving the shoulder a padded appearance. There 
are, also, similar masses in the right knee. Other 
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smaller masses more discrete, over the right neck region, 
the size of walnuts. A few discrete glands are found in 
the right axilla. The right groin is free; epitrochleas 
not enlarged. 

In general the swellings are irregular in contour, and 
the skin is normal. They are irregular to touch, per- 
senting hard masses, some large, others small; the larger, 
from the size of a walnut to that of an egg, seem com- 
posed of smaller masses joined together. The smaller, 
are rather hard, well-defined, movable on the deeper 
parts; the larger are attached to the deeper parts. 
The masses in the left groin and left axilla are tender; 
the others very slightly tender. No fluctuation is ob- 
tained, but the masses in the left axilla feel softer than 
others. Some seem attached to the skin, except the 
large mass in the left neck around the jaw. It there 
presents a transverse scar about 2} inches long (the 
site of the former operation). The skin shows many 
— veins over the upper and outer part of the left 
chest. 


The injections with the mixed toxins were 
begun on November 8, the initial dose given 
being } m.m. This was gradually increased 
up to the point of getting a moderate reaction, 
a temperature of 102.4°. The injections were 
all systemic. At this time the patient had 
been in the hospital about two weeks. The 
disease was steadily progressing, and very little 
effect was observed from the treatment; no 
marked diminution in size occurred. The 
patient’s general condition continued to decline, 
and, on my advice, the toxins were discontinued 
on the 24th of December. The boy died on 
the 25th of January, 1908. Autopsy, made 
by Dr. Hodenpyl, pathologist to the hospital, 
showed the following: 


Body emaciated, showing numerous glandular 
masses. Neck enlarged to 4 greater diameter than 
head by glands in submaxillary region. Right axilla 
not involved. Left shows mass size of large orange 
with 2 ulcers size of 25-cent piece. Large mass, size 
and shape of adult heart in left inguinal region. Right 
not involved.’ Head of left tibia shows a mass the size 
of a walnut. Right leg very slightly oedematous; 
left markedly. Lungs, liver, kidneys, spleen, pancreas, 
heart, and intestinal tract not involved; left lung ad- 
herent posteriorly at the base; pericardium adherent 
throughout; large mass of glands, size of grape fruit, 
involving sternum at upper portion, projecting anteriorly 
and posteriorly into mediastinum ; double chain of glands 
down entire length of spine. 

Abdomen. Purulent peritonitis in lower part, espec- 
ially on right side, mesentery lower and small glands. 
Pelvis filled with mass of glands continuous with large 
mass in left iliac fossa and, through latter, with mass in 
inguinal region. All larger glands broken down to 
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greater or less extent. Smaller glands show areas of 
necrosis suggestive of T. B. C. 

Anatomical diagnosis. A very careful microscopical 
examination was made by Dr. Eugene Hodenpyl, who 
pronounced it Hodgkin’s Disease. He states that the 
microscopical examination of the lymph nodes showed 
fairly well the characteristic lesions of Hodgkin’s disease 
of arather chronic, i. e., fibrous type. Many of the larger 
nodes were infected and broken down; some showed nec- 
rotic areas, which were carefully stained for tubercle 
bacilli but with negative result. - Two pigs were inocu- 
lated, also with negative result. There was no involve- 
ment of any of the viscera including the gastrointestinal 
tract. 

CasE 4. C. T., aged 21 years; F. H., negative, ex- 
cept that two maternal aunts had died of tubercu- 
losis. P. H., had ordinary diseases of childhood, 
diphtheria and pneumonia when 5 years of age; the 
latter again when 15 years of age. The patient drank 
considerably for two years; stopped a few months ago. 
No venereal history. In 1905, he first noticed an en- 
largement of the glands on the right side of the neck, 
which were removed by Dr. W. L. Huggins, of Los 
Angeles, in February, 1906. The glands were found 
encapsulated, more or less discrete, without evidence 
of caseous degeneration. Blood examination, made by 
Dr. J. N. VanderVeer, showed: 


Leucocytes 

Lge. Mononuclear 

Sml. Mononuclear 

Eosinophiles 


The trouble recurred, and in February, 1907, Dr. 
Huggins performed a second operation, which was 
again followed by recurrence. No microscopical ex- 
amination was held. 

On September 15, 1907, the patient was referred to 
me for anopinion. At this time the right cervical region 
was occupied by a tumor made up of several distinct 
nodular masses, the largest the size of a goose egg, 
more or less discrete, freely movable upon the deep 
parts, not attached to the skin. 

I made a clinical diagnosis of Hodgkin’s disease, and 
advised a trial with the mixed toxins of erysipelas and 
bacillus prodigiosus. For a time there was consider- 
able general improvement as also marked decrease in the 
the size of the tumor masses, but this proved only tem- 
porary. The X-rays were then tried for several months, 
but in spite of the treatment, the neck tumor as well as 
the glands in the axilla increased in size. The patient 
was then referred to Dr. A. W. Elting, of Albany, who, 
early in February, 1908, performed an extensive dissec- 
tion on the right side of the neck, removing all of the 
diseased tissue with exception of the submaxillary 
triangle and right axilla. Two weeks later the sub- 
maxillary triangle and right axilla were cleanedout. He 
made a good recovery from these operations. The 
Specimens removed at both operations were carefully 


exathined at the Bender Laboratory and pronounced 
typical Hodgkin’s disease. 

The close relationship of Hodgkin’s disease and leu- 
kemia to sarcoma is further evidenced by the similar 
action exerted upon these conditions by the X-rays and 
toxins, as demonstrated by the following briefly reported 
case, jor the data of which I am indebted to Dr. J. F. Lyon. 
Case 5. Mrs. D. K., came under the care of Dr. 
Lyon, February 10, 1907, for the treatment of glandu- 
lar and splenic leukemia. The glands of neck, axilla, 
and groin were much enlarged. Spleen and liver ex- 
tended three or four inches below the ribs. The pa- 
tient was sent to Dr. W. J. Morton, February 11, 1907, 
for X-ray treatment which was carried out, with occa- 
siona] intervals of rest, for a period of ten months. 
The first blood count, made by Dr. M. A. Mason, of 
this city, was as follows: 

February 12, reds 2,800,000, whites 98,000, hemoglobin 
45 per cent. 

Subsequent blood examinations made by Dr. H. T. 
Brooks, pathologist to the N. Y. Post-graduate Hos- 
pital, while the patient was under the X-ray treatment, 
showed the following: 


Reds 
2,029,000 
«2,215,000 
2,537,000 


In the latter part of May, 1907, the patient 
developed an attack of erysipelas, and the 
marked and rapid improvement which oc- 
curred thereafter, suggested to Dr. Lyon the 
possibility of further improvment under the 
mixed toxins. I saw this case in consultation 
on September 12, 1907. The patient, at this 
time, was considerably jaundiced; the spleen 
was markedly enlarged. The cervical, axillary, 
and inguinal regions were occupied by large, 
glandular masses, the condition found pre- 
senting the typical picture of Hodgkin’s disease. 
The mixed toxins of erysipelas and bacillus 
prodigiosus were begun and the dose gradually 
increased from } to 3 m. m., which dose pro- 
duced a chill and temperature of 103.4°. At 
the end of about three weeks’ treatment, the 
blood count showed a reduction in the number 
of leucocytes by more than 100,000, and also 
a decided reduction in the size of all the glands. 
In January, 1908, the patient developed a sec- 
ond very severe attack of erysipelas to which, at 
the end of nearly three weeks, she succumbed. 

In connection with the foregoing cases, the 
two cases of leukemia reported by Dr. Ralph 
C. Larrabee', in which he used the mixed 
toxins, may be of interest. 

1 Boston Med. & Surg. Jour., Feb. 6, 1908. 


Whites 
484,000 
630,000 
630,000 


Hemoglobin 
40% 
45% 
45% 


February 23 
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Experience, thus far, has shown that pa- 
tients suffering from Hodgkin’s disease and 
leukemia are exceedingly susceptible to the 
toxins, being unable to stand more than very 
minute doses. 

In Hodgkin’s disease as well as in leukemia, 
I believe that we have a group of tumors which, 
while they may have many of the characteris- 
tics of infectious disease, have, on the other 
hand, certain very definite clincial and anatom- 
ical features which point even more strongly 
to a neoplastic origin. 

In view of this strong clinical evidence in 
favor of a neoplastic origin, it would seem 
illogical to exclude Hodgkin’s disease from the 
class of malignant tumors, simply because it 
resembles an infectious process a little more 
closely than the ordinary types of malignant 
tumors. With more reason might we say that 
the fact that this group of cases is of probable 
infectious origin, adds still further to the already 
increasing weight of evidence that the whole 
group of sarcomatous tumors are of infectious 
origin. 

We now know from the experiments of 
Beebe and Ewing that the lymphosarcomas of 
dogs, acknowledged to be of infectious nature 
and, until recently believed by the majority 
of pathologists to be infectious granulomata, 
have been finally classed as true sarcomas. 

While the multitudinous varieties of malig- 
nant tumors as classfied by pathologists, would 
apparently point to a great variety of specific 
causes, if we assume a microbic origin, a care- 
ful study of the question tends to strengthen the 
theory held by Ballance, of London, that all 
these varieties may be due to a single microbic 
cause which, under varying conditions, gives 
rise at one time to proliferation of connective 
tissue cells, at another to epithelial, and at 
other other still, to endothelial cells. 

Strong evidence in support of the essential 
unity of malignant tumors is found in the 
recent discoveries of Ehrlich and Loeb, in their 
investigations in mouse tumors. Ehrlich found 
that in successful transplantation of mouse 
carcinoma in the twelfth generation, a typical 
carcinoma became transformed into a sarcoma. 

Louis Loeb observed the same transforma- 
tion of carcinoma in a Japanese mouse to sar- 
coma in the second generation. There have 
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already been two instances of sarcoma and 
carcinoma developing within an inch of each 
other under the stimulating effects of the 
X-rays. I have myself observed two cases of 


primary carcinoma with metastatic recurrences 
that were typical sarcoma and vice versa, two 
cases of primary sarcoma with recurrent car- 
cinoma (one local, one metastatic). 


CONCLUSIONS 


1. The clinical features of Hodgkin’s disease 
are often so nearly identical with those of 
round-celled sarcoma, that it is impossible to 
differentiate the two conditions. 

2. The histological features so closely resem- 
ble sarcoma, that if a given specimen be exam- 
ined by different pathologists, opinions would 
be about equally divided between Hodgkin’s 
disease and sarcoma. 

3. The onset of the disease, its course and 
duration, formation of general metastases, and 
final going-on to inevitable death, most closely 
simulate sarcoma. 

4. While, in most cases, the metastases occur 
in pre-existing lymph glands tissue, this is by 
no means always true, since in some cases, 
e. g., Gibbons’ and my own, the tumor breaks 
through the capsule, infiltrates the surrounding 
tissues, fascia, muscle, periosteum, and the 
bone itself. 

5. The fact that Hodgkin’s disease and 
leukemia have certain features pointing to an 
infectious origin, should not exclude them from 
being classed as malignant tumors; but, on 
the contrary, this fact furnishes additional 
evidence in favor of the infectious origin of 
sarcoma. 

6. In view of the utter hopelessness of Hodg- 
kins disease as well as leukemia from surgical 
and medical treatment, and in view of the 
remarkable results obtained, though in a very 
limited number of cases, with the X-rays and 
toxins, the best chance of success apparently 
lies in a wider application of these methods of 
treatment, either singly or in combination. 
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HOW FREQUENTLY DO GASTRIC ULCERS BECOME CARCINOMATA?! 


By WILLIAM L. RODMAN, M.D., LL. D., PHILADELPHIA 
Professor of Surgery, Medico-Chirurgical College of Philadelphia; Professor of Surgery, Women’s Medical College of Pennsylvania 


general do not more fully appreciate the 
accidents or surgical complications in- 
separable from gastric ulcer. While 
recognizing, to a limited degree, some of its 
dangers, such as hemorrhage and perforation, 
they are almost oblivious, as a class, to even 
greater dangers which either destroy the pa- 
tient or transform him into a chronic invalid, 
for whom life has few attractions. We should 


| : is passing strange that internists in 


keep constantly before us the statement of that 
conservative and accurate pathologist, Virchow, 
who emphasizes the fact that 35 per cent of all 


carcinomas are in the stomach; and we will 
show later on that, at least one-half of them, 
probably more, are the direct result of neg- 
lected gastric ulcers. 

That there are some few physicians who 
keenly appreciate the dangers, direct and indi- 
rect, functional and mechanical, of gastric 
ulcer and promptly refer suitable cases for 
operation is fortunately true, but that this 
class is a small one, is only too apparent when 
the records of any operating surgeon are care- 
fully studied, for it will be seen that a large 
percentage of all gastric operations are simply 
exploratory, the disease having advanced too 
far for a radical operation. 

Of all the remote dangers of gastric ulcer, the 
greatest of them (malignant disease) is scarcely 
appreciated at all by physicians. And yet the 
idea that ulcer of the stomach may degener- 
ate into malignant disease, is, by no means new 
or limited to surgeons. So long ago as 1839, 
Cruveilhier (1), although recognizing the in- 


trinsic differences between ulcer and cancer, 
nevertheless clearly pointed out that in one 
predisposed the former may become converted 
into the latter, and Rokitansky (2) had stated 
that cancer may complicate perforating ulcer 
of the stomach. 

In 1848, Dittrich (3) reported 8 cases in which 
caricinoma of the stomach had probably de- 
veloped from ulcer. Remarkable as it may 
seem, Dittrich himself was not inclined to con- 
sider the association of the two processes as 
one of cause and effect, but rather believed it 
to be fortuitous. 

Rokitansky (4), in 1849, had already ac- 
cepted the belief that carcinoma was often 
preceded and caused by ulcer. I quote his 
words: “There are cases in which we can 
plainly see that a carcinoma has developed 
from an ulcer of the stomach.” 

Eight years later, in 1857, Brinton (5) re- 
ported a case in which post-mortem examina- 
tion proved beyond question that an ulcer had 
undergone carcinomatous degeneration and 
that the malignant disease had developed in 
the edges of the ulcer and had gradually in- 
vaded the base. 

From time to time, reference was made to 
the subject by other authors, conspicuous 
among whom may be mentioned Waldeyer, 
Potain, and Zenker, all of whom expressed 
belief in the occurrence of malignant degen- 
eration from simple round ulcer. 

In 1883, Zenker’s pupil, Hauser (6), made 
the most thorough study of the subject up to 
that time, with the result that he considered 
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practically all cases of gastric carcinomata as 
consecutive to gastric ulcer, believing that the 
cancerous process may be superimposed 
either upon an ulcer still active or upon the 
cicatricial remains of one. As the result of 
histological studies of the edges of chronic 
ulcer during cicatrization, he found that there 
was only a slight difference between carcino- 
matous proliferation of the glandular epithe- 
lium and atypical growth of the glands during 
the formation of the scar. 

In studying a carcinoma of the stomach 
which had been removed by Heinecke, Hauser 
observed, too, that there was considerable 
space between the base of the ulceration and 
the muscular layer of the stomach, a condition 
which he had never known to exist in primary 
gastric carcinoma. 

Between the years 1883 and 1890, a number 
of other observations, notably by Haberlin (7), 
were recorded. This author described fourteen 
cases, not all of which, however, could be con- 
sidered authentic. He believed that 4 were 
undoubtedly positive, 6 fairly so, 3 probable, 
and 1 doubtful. 

Sonnichsen (8) found that, out of 156 cases 
of carcinoma of the stomach which came to 
autopsy in the +pathological institute at Kiel 
from 1873 to 1891, 22 or 14 per cent undoubt- 
edly developed in the scars of ulcers or in fresh 
ulcers themselves. He significantly remarks, 
and was one of the first to emphasize it, that 
most of these were at the pylorus. He further 
states that many others might have thus orig- 
inated, but that the carcinomatous process 
was so extensive as to cover up pre-existing 
scars or ulcers, if such there were. 

Klausa(g), working in the same institute, 
and following up the work of Sonnichsen, 
showed that between 1891 and tgoo there 
were a still greater number of carcinomata 
having their origin in ulcers. Out of 120 
cases, he positively determined that 32, or 
more than 26 per cent, grew from either ulcers 
or cicatrices. 

Fiitterer (10), of Chicago, in 1892, collected 
52 cases demonstrating malignant change in 
ulcers originally benign; 7 were in his own 
practice. These cases were collected with 
great care from the literature and but few, if 
any of them, admit of a reasonable doubt. 
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The conclusions of Fiitterer are so logical 
and reasonable that they should convince the 
most sceptical. They are as follows: 

1. If a carcinoma develops from a chronic 
ulcer of the stomach, then this development 
occurs from those parts of the edges of the 
ulcer which are most exposed to mechanical 
irritation by the contents of the stomach. 

2. In the pyloric region, it is the lower py- 
loric margin of the ulcer which is most ex- 
posed to mechanical irritation, and from which 
carcinoma develops. But other parts of the 
edges may be the ones involved when dilata- 
tions and adhesions have changed the position 
of the organ. 

3. Development of carcinoma from ulcers 
of the stomach in the pyloric region occurs with 
great frequency, while such a development 
occurs less often in other parts of the stomach. 

4. If this (3) be true, then we must, in all 
cases in which an ulcer of the stomach or its 
scar narrows the pylorus, recommend early a 
gastroeneterostomy to prevent the develop- 
ment of carcinoma. If a gastroenterostomy 
has been made, then the mechanical irritation 
of the ulcer in the pyloric region by food is 
reduced, and the severe friction necessary to 
produce a carcinoma will probably not occur. 

5. A patient suffering from the conse- 
quences of a stenosis of the pylorus, particu- 
larly if this be caused by ulcers and scars, 
should, if a gastroenterostomy is not per- 
formed, be advised to eat slowly and little at 
a time, and be particularly careful about car- 
bohydrates and especially hard crusts of bread; 
they should avoid richly fried, or other coarse 
food, and they should, as much as possible, 
confine themselves to liquid or semi-liquid 
foods. A good deal of fatty food should be 
recommended. 

6. Elderly people, in particular, who have 
but few or no teeth, and a saliva which is in- 
sufficient in quantity and quality, must be most 
carefully advised as to their diet, and to such 
patients taka disatase should be administered. 

7. From the fact that carcinoma does not 
develop from the large ulcers alone, but may 
be developed from the very smallest, the prog- 
nosis of ulcer of the stomach is bad. Our aim, 
therefore, should be to prevent the formation 
of ulcers, rather than to heal them after they 
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are formed; and this may be done, at least, 
to a certain extent, by the energetic treatment 
of all cases of chlorosis and secondary anemia 
which come under observation. 

He also studied the age incidence and found 
that persons from 26 to 75 have suffered such 
degenerative change. 

It is also interesting to note that Schmincke 
(11), in 1902, reported a case in a patient aged 
16, Mayo Robson one at 20 in the same year. 
Still younger subjects have suffered from gas- 
tric carcinomata, as I have encountered in 
reliable literature 6 cases between to and 20. 

Ssapeshko (12), found that of 100 gastric 
carcinomas, only 1o cases did not originate 
on the base of a peptic ulcer. The same 
author reports cases which had developed 
pyloric carcinoma five or more years after a 
gastroenterostomy had been done for ulcer. 

Stich (13), states that ulcer-carcinoma con- 
stitutes 30 per cent of the entire number of 
gastric cancers. 

Oettinger (14), in 1903, reported 3 cases, 
2 of them demonstrating in a most striking 
manner the development of carcinoma upon the 
edges of chronic ulcer. Macroscopically it 
was impossible to differentiate between callous 
ulcer and carcinoma. Microscopically, how- 
ever, cancer cells were found in both, taking 
origin apparently from the cul-de-sacs of the 
mucous glands adjacent to the ulcer. In one 
of these cases, although the lesion was extreme- 
ly limited, it had, notwithstanding this fact, 
given rise to extensive metastasis in the liver. 
In this case the glandular cul-de-sacs were 
elongated and the mucosa thickened, its super- 
ficial portion being the seat of an interstitial 
gastritis of varying degree. The alveoli were 
also filled with cellular elements, which had 
already begun to undergo malignant changes. 
These findings not only confirmed Fiitterer’s 
histological observations concerning the growth 
of cancer from the edges of ulcers, but also those 
made previously by Mathieu and Hayem 
relative to the condition of the alveoli. 

The following year Jedlicka (15) states 
that, in a series of apparently inflammatory 
pyloric tumors, there were 26.6 per cent of 
ulcer carcinomas demonstrated microscopi- 
cally. 


French observers, notably Doyen, consider 


that-a large percentage of gastric carcinomata 
have their origin in inflammatory lesions. 

Rivitre-Jaboulay states that 20 per ceht of 
his cases were preceded by well-marked his- 
tory of ulcer. 

W. J. Mayo (16) found that in 54 per cent 
of the cases of cancer of the stomach submitted 
to resection in 1905-6 at the Rochester Clinic, 
both the clinical history and _ pathological 
examination of removed specimens made it 
certain that the cancers had their origin in 
ulcers. 

Moynihan (17), writes that “in his last 22 
cases of gastroenterostomy for cancer, close 
inquiry was made into the previous history 
with respect to gastric ulcer. The evidence 
in this series of cases shows that in 16 out of 
22 patients, 72.1 per cent, there had been pre- 
vious gastric ulcer. The shortest interval 
between the attack of gastric ulcer and the on- 
set of symptoms which led to my seeing the 
patient for a condition which proved to be 
malignant was three years; the longest inter- 
val was twenty-six years.” 

Great significance should be given this 
statement of Mr. Moynihan, because of his 
former belief that cancer was infrequently pre- 
ceded by ulcer. 

Mayo Robson (18) stated, in his Bradshaw 
Lecture before the Royal College of Surgeons, 
that 59.3 per cent of the cases of cancer of the 
stomach on which he had operated gave a his- 
tory of chronic ulcer. He, therefore, insisted 
that the operation of excising the ulcer-bear- 
ing area must be more frequently done in the 
future. Furthermore, of 112 posterior gastro- 
enterostomies performed by Mr. Robson for 
ulcer, four patients died subsequently of car- 
cinoma, which developed in one patient at the 
end of a year after a perfectly successful gas- 
troenterostomy; in one after 2} years; in 
another after 24 years, and in the fourth after 
3% years. All enjoyed good health between 
the gastroenterostomy and the onset of cancer 
symptoms. The time intervening renders it 
unlikely that a mistake in diagnosis could have 
been made in any but the first case. There 
are other cases in this series where it seems 
more than probable that death was due to 
cancer. 

I have within two years encountered nine 
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patients suffering with gastric carcinoma; 
seven of them were at the pylorus, all giving 
an unmistakable history of previous ulcer. 
In two, the interval between the ulcer and its 
malignant transformation was as long as 25 
years. In two others, both of whom were 
operated on within the past six weeks, the 
interval was brief, less than a year in one of 
them. 
DIAGNOSIS 

Naturally, it is asked, can a clinical diag- 
nosis of gastric ulcer undergoing canceriza- 
tion be made. In my judgment it is simply 
impossible to do so with anything like ap- 
proaching accuracy until the abdomen is 
opened; and even then after the growth is in- 
spected, palpated, and carefully scrutinized, 
frequent mistakes must occur, even with those 
most experienced in gastric diseases. Every 
surgeon to whom I have written has reported 
one or more cases, where he had made such a 
mistake, and nearly all have, emphasized the 
impossibility of making an accurate diagnosis 
except by the microscope. 

In some cases, the classical symptoms of 
chronic ulcer are so well marked that there is 
not the slightest suspicion of carcinoma, and 
it is only when the abdomen is opened that 
the true nature of the lesion is revealed. If 
patients thus affected are not operated upon, 
they succumb to hemorrhage and their death 
is attributed to bleeding from an ulcer. In 
another class of cases, the symptom complex 
of ulcer is modified after two, three, or more 
years, so that a well-founded suspicion of ma- 
lignant degeneration may arise in the mind of 
the medical attendant. Anorexia becomes pro- 
nounced, the pain more constant, the attacks 
of hematemesis more frequent, the vomited 
blood darker. In addition to these two forms, 
which pathologically probably correspond to 
slow cancerous degeneration of an ulcer and 
development of cancer upon the remains or 
edges of an ulcer, respectively, Tuffier (19) 
has recently described a form to which he ap- 
plies the term latent ulcer-cancerous almost 
from its beginning. Here the symptoms of 
ulcer are absent, or are present in very slight 
degree, such as mild dyspeptic disturbances, 
which may last for a number of months. After 
a short time, however, the signs of cancer de- 
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velop rapidly, there being complete anorexia, 
vomiting of dark blood, considerabie anzemia, 
and rapid deterioration of the general health. 

Oettinger, who has carefully investigated 
this subject, while admitting the impossibility 
of making an accurate diagnosis in a majority 
of instances, states: “There are, however, 
certain circumstances which may lead one to 
suspect malignancy;. thus, if pain persists, 
despite the employment of dietetic and thera- 
peutic measures, which generally control it in 
acute ulcer, and continues to be present late 
in the disease, we may justifiably expect that 
the lesion is not benign. The character of 
the pain is neither that of simple ulcer, which 
is so commonly relieved when the patient 
vomits, or assumes a special position, nor is 
it that of cancer, which is, as a rule, not severe. 
The pain is violent, constant, radiating to the 
ribs, and thence to the lumbar region, partic- 
ularly to the last dorsal or first lumbar verte- 
bre. A second symptom is anorexia. Re- 
fusing nearly all food, the patients rapidly 
become emaciated and weak. The amount 
of vomited matter is rarely large, although the 
patients vomit very frequently.” 

He later states: “Little of value is to be 
learned from analysis of the gastric contents 
in these cases, as the chemical characteristics 
may be the same as in simple ulcer.” 

The rapid and regular diminution or dis- 
appearance of hyperacidity at intervals is, 
according to those best versed in the subject, 
the most important sign to be derived from such 
examination. Hayem, who has done much 
work along this line, states that when hyper- 
chlorhydria is superceded by achlorhydria, it is 
almost certain that cancer is developing. 
Albu maintains that an early diagnosis of gas- 
tric cancer can oftentimes be made, if it can 
be shown that a slight, but progressive loss of 
weight is taking place. If may be so slight as 
to escape the notice of the patient and physi- 
cian until finally it is so marked as to be ap- 
parent to all. He furthermore emphasizes 
the fact that this slight loss in weight con- 
tinues in spite of extra nourishment taken be- 
tween meals in the form of concentrated and 
easily digested foods. Therefore, he believes 
that, if the patient loses weight steadily, al- 
though enjoying his meals, seemingly digesting 
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them, and, in addition, partaking of nourishing 
food between meals, a diagnosis of carcinoma is 
justifiable. This loss of weight, he says, occurs 
in carcinoma of the fundus as well as of the py- 
lorus. The differentiation between these two 
forms, he believes, may be made by testing 
the functional activity of the stomach. In the 
beginning of carcinoma of the fundus there is 
little or no diminution in motility; free HCl 
is markedly decreased or absent. Thus, we 
have a picture of chronic atrophic gastritis. 
In carcinoma of the pylorus, on the other hand, 
there is very early seen a marked impairment 
of gastric motility and there is a steady de- 
crease in the amount of HCl; in other words, 
we have pyloric stenosis plus a constant di- 
minution in the HCl from month to month, 
perhaps from week to week. The subjective 
symptoms are so widely variant in different 
cases, and in the same case from time to time, 
that they are practically valueless. 

I fully endorse the above observation, having 
frequently seen patients the victims of inoper- 
able growths when there were only the slight- 
est gastric symptoms present. 

The belief originating with Hauser, and re- 
inforced by the opinion of Rosenheim in 1889, 
that ulcus carcinomatosum is always charac- 
terized by hyperchlorhydria is, in my judg- 
ment, inaccurate and misleading. That such 
may be the case on account of the acuteness of 
all symptoms where cancer follows ulcer, I do 
not question, but that it is necessarily, or even 
usually so, has not been my experience. I 
fully endorse the opinions of Hayem that ach- 
lorhydria, rather than hyperchlorhydria, is the 
condition more likely to be encountered. 

I wish to say again what I have frequently 
done before, that gastric analyses are often- 
times misleading and should never be abso- 
lutely relied upon in making a diagnosis. 

In reference to examination of the blood, 
Hayem remarks that little, if anything, can be 
learned from it. 

Age is certainly not the guide it was formerly 
thought to be, for we have shown that cancer- 
ous changes have taken place in patients from 
16 to 75 years of age. An analysis of the most 
authentic recorded cases, however, shows that 
the phenomenon of cancerization is most fre- 
quent in persons past forty. 
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PATHOLOGY 

For a correct understanding of the whole 
subject and particularly concerning the rela- 
tion of gastric ulcer to gastric cancer, an ade- 
quate knowledge of the manner in which ulcers 
heal is important. Small, shallow ulcers heal 
as the result of fibrous cellular thickening of 
the submucosa, so that the edges of the mucous 
membrane are drawn together and _ finally 
become blended with the muscular layer. A 
stellate scar of varying size remains (Rokit- 
ansky). If the entire ulcer undergoes this 
process and becomes covered with a layer of 
epithelium, it may be correctly stated to have 
healed. The protective layer of epithelium 
prevents action of the stomach acids upon the 
connective tissue, which is already poor in 
blood supply and consequently of low resist- 
ance. Thus, formation of connective tissue 
together with contraction inaugurate the pro- 
cess of healing, and consolidation of the ap- 
proximated mucous edges ends it. If the 
ulcers extend to the muscular layer of the 
stomach, however, this healing by connective 
tissue proliferation can take place only very 
slowly, because connective tissue corpuscles 
are very scanty in the interstices between the 
bundles of muscle fibers. Under favorable 
conditions, however, healing of such deep ulcers 
may occur, but instead of a scar there is firm 
adherence of the mucous membrane to the deep 
layers of the stomach, the intermediate layer 
having been destroyed during the acute stage of 
the sore. The glands in the periphery around 
the scar show various alterations in form, as 
the result of the compression and distortion to 
which they have been subjected by the connec- 
tive tissue. Their epithelium is also altered, 
being either purely cubical or cylindrical. 
Here and there the glands perforate the mus- 
cularis, where they may become dilated, 
forming sinuses, cysts, or large spaces lined 
with epithelium. The scar tissue itself seems 
poor in blood-vessels. 

If the ulcer is large, perforates the muscu- 
laris, and becomes adherent to some neighbor- 
ing structure, contraction of the scar tissue 
will not be sufficient to completely close the 
ulcer. Such ulcers do not heal. Although there 
is a proliferation of connective tissue cells at its 
base, the surface remains exposed to the action 


662 


of the gastric juice. If proliferation in the 
deep layers does not proceed pari passu with 
this disturbance in the surface part, then the 
ulcer becomes deeper and hemorrhages, caused 
by erosion of large vessels, result. 

The edges of the ulcer, as well as its base, are 
also subject to chronic inflammation, so that 
great thickening of the submucous tissue is 
observed. 

Such pathological changes justify the physi- 
cian, who is accustomed to see cases in which 
symptoms of gastric disease characteristic of 
ulcer have existed for years, in making a diag- 
nosis of chronic ulcer with partial healing, if 
some tumor-like thickening can be felt upon 
palpation. A circumstance which lends addi- 
tional weight to this supposition, is our clini- 
cal experience with carcinoma of the stomach, 
which we know usually causes death not later 
than eighteen months after the first manifes- 


tation of symptoms, frequently in a much. 


shorter time, rarely after a longer period. 
The apparent exception to this rule, namely, 
cases in which all signs of ulcer have been 
present for years, but in which post-mortem 
examination reveals a carcinoma, I believe 
to be ones in which malignant has developed 
from benign lesions. The changes in the 
glands must be borne in mind. As Hauser 
has demonstrated, the glandular proliferation 
is atypical, depending not upon an increase 
of normal function, but upon a diminution of 
the same, indeed sometimes upon a complete 
cessation of action. They are over-stimulated 
by irritation due to the greatly increased supply 
of nutriment they receive and by the absence, 
partial or complete, of the firm tissue which 
serves to support them. If this process con- 
tinues while thickening of the scar tissue still 
goes on, the conditions for gradual transfor- 
mation of the glandular elements into car- 
cinoma are very favorable. 


TREATMENT 

We have, I think, not only shown that gas- 
tric ulcers frequently tend to undergo malig- 
nant degeneration, but that it is difficult, al- 
most impossible, to recognize clinically the 
change which is going on. If cases are in a 
hospital where they can be carefully studied 
and are under close observation, one may 
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sometimes infer that cancerization of an ulcer 
has begun, if the clinical history, gastric anal- 
yses, symptoms, and physical signs all, or most 
of them, point in the same direction. In the 
majority of instances, a diagnosis in the present 
state of our knowledge is simply out of the 
question. ‘This, it seems to me, is the very 
strongest plea for a more frequent and early 
resort to exploratory laparotomy in all gastric 
cases of doubtful nature failing to yield to medi- 
cal treatment within a reasonable time. 

If, after the lesion is inspected, palpated, 
and fully examined in every way, malignancy, 
actual or potential, is to be feared, certainly 
radical treatment of such lesion is demanded, 
for W. J. Mayo writes me that “The main 
field for the Rodman operation, as we find it, 
is an inability at the operating table to tell a 
carcinoma from an ulcer. In three cases out 
of four, when we remove a suspicious ulcer, it 
proves to be a carcinoma and a number of 
cases after gastroenterostomy for supposed 
ulcer have developed carcinoma so quickly as 
to make it almost certain that it existed at the 
time of the operation.” 

Unquestionably gastroenterostomy lessens 
the irritation caused by food passing over an 
ulcerated surface, and, therefore, tends to 
diminish somewhat the chances of future ma- 
lignant degeneration. It does not, however, 
prevent it, as can be shown by any number of 
cases subsequently going wrong one, two, three, 
four, five, or more years after an apparently 
successful gastroenterostomy. Moreover, there 
is abundant proof that degeneration of cica- 
trices, as well as fresh ulcers, not infrequently 
takes place. 

The difference between the operative mor- 
tality of a radical treatment of the lesion, 
whether it be by simple excision, pylorectomy, 
or partial gastrectomy, and gastroenteros- 
tomy is slight, whereas the end results are 
better, more abiding and beneficent in every 
way, preventing, as the radical procedure does, 
future hemorrhage, perforation, hour-glass 
stomach, pyloric stenosis, and malignant de- 
generation. 

The results of pylorectomy or partial gas- 
trectomy for cancer have hitherto been far from 
encouraging, as Kocher—who has, perhaps, had 
the greatest experience in resection—has seen 
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only 9 per cent of his cases pass the three-year 
limit without recurrence. Better results, in 
my judgment, will not be forthcoming until 
physicians diagnosticate and refer their cases 
more promptly and surgeons are given an op- 
portunity to operate while the lesion is still a 
local one, or, what is infinitely better, in a pre- 
cancerous state. No one hesitates to remove 
a suspicious lesion in the breast, the uterus, 
the lip, or the tongue, as the tendency to ma- 
lignant transformation of such lesions is so gen- 
erally appreciated as to be a surgical tenet. 
Why should a different rule be applied to the 
stomach? A pylorectomy, or partial gas- 
trectomy, for ulcer is a comparatively simple 
affair and followed by the best and most abid- 
ing results. It is necessarily a serious opera- 
tion, and may be only of temporary benefit 
when carcinoma has actually developed. 
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INFANTILE HYPERTROPHIC STENOSIS OF PYLORUS'! 
By F. E. BUNTS, M.D., CLEVELAND, OHIO 


upon this subject up to October, 1906, 

are undoubtedly those given by Dr. 

George Thompson ((Surgery, Gyne- 
cology and Obstetrics, Chicago, 1906, vol. iii, 
521). These include 89 operative cases. To 
these I have been able to add 25 others col- 
lected to this date, not including one of my 
own, the history of which I wish to report at 
this time. 


Ts most complete operative statistics 


S. G., age 44 weeks, male, white, was admitted to 
Charity Hospital, May 31, 1907. Father and mother 
living and well. No hereditary tendencies. 

The child at birth weighed 74 pounds, and had in- 
creased in weight to 84 pounds at the end of three 
weeks; from this time on it began to vomit, ceased to 
urinate, bowels refused to move, and it lost in weight 
from one to four ounces daily up to the time of 


operation, when he was 44 weeks old and weighed 6} 
pounds. 

The diagnosis, made by Dr. J. P. Sawyer, who re- 
ferred the case to me, was based upon the persistent 
and late character of the vomiting (about one hour 
after feeding), by its refusal to respond to changes in 
feeding and to stomach treatment, by its progressive 
emaciation, and by the visible stomach peristalsis. 
We were not able, even with greatly emaciated abdom- 
inal walls, to palpate any pyloric enlargement or tumor. 
At the time of the operation the baby was extremely 


‘feeble, looking like an ordinary marasmic infant, and 


having its face and scalp covered with a scaly eruption. 

Operation under ether anesthesia. Median incision, 
nearly 3 inches long, above umbilicus. The stomach 
was partly delivered and the pyloric end was repre- 
sented by a hard, almost cartilaginous-feeling mass, 
which could not be indented by the fingers, measuring 
about # of an inch in length and a little over 4 inch in 
thickness. Stomach wall not particularly hyper- 
trophied. 


1 Read before the American Surgical Association, May 5, 1908 
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An anterior gastroenterostomy was made, for the 
reason that it seemed it could be done with less stomach 
and intestinal exposure and manipulation and cause 
greatly less shock. The only difficulty was the minute 
calibre of the jejunum, but, as happens in the adult, 
after manipulation the shriveled and contracted je- 
junum swelled to nearly twice its apparent size and 
two small, curved, rubber-protected clamp forceps were 
used to hold the stomach and intestine until the anas- 
tomosis was complete. 

The parietes weré closed by through and through 
silkworm gut sutures. 


The baby’s temperature averaged 103° for 
several days following the operation, and it 
continued to lose in weight until the eighth 
day, when it weighed but 6 pounds. 

The feeding of the infant presented many 
difficulties. Vomiting was easily stimulated. 
In general, the feeding consisted of 1 oz. of 
albumen water every two hours, alternating 
with 1 oz. of diluted cream every two hours. 
In addition, the milk from its mother’s breasts 
was pumped out and 1 ounce given by rectum 
to the child every four hours, and in addition 
frequent inunctions of sweet oil were resorted 
to. On the sixth day, artificial mouth feeding 
was stopped and baby was put to the breast. 
Continued rectal feeding with peptonized milk. 
As it continued to fail, breast feeding was 
stopped on the tenth day and modified milk, 
composed of whey, cream, sugar of milk, and 
lime-water, was given it from the bottle for a 
week, from which time milk was gradually 
added and improvement became marked, so 
that, at the end of eight weeks, its weight had 
increased to eight pounds, and at present the 
baby presents the appearance of any fairly 
well nourished child of one year. 

So much has been written during the past 
eighteen months from the medical standpoint 
regarding the treatment of congenital pyloric 
stenosis, and, in many cases, deprecating sur- 
gical intervention, that it seemed to me worth 
while to review the surgical side of it up to this 
date and see whether we had anything definite 
and of demonstrable value to offer toward the 
alleviation of a condition which, I am sure, 
will become increasingly more frequent when 
the vague condition of marasmus is more care- 
fully studied and the true pathologic condition 
recognized. 

Pathology. As no opportunity for micro- 
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scopic examination presented itself in this case, 
nothing can be added to the theories already 
prevalent. That foetal pyloric stenosis from 
hyperplasia may occur, is shown by Dent in a 
photograph of a specimen from a seven months’ 
foetus, and it is suggested that this represents 
an atavistic tendency or reversion to an earlier 
type of development, since the circular muscle 
is well marked in the pylorus of many mamma- 
lia, or that the hypertrophied pylorus is analo- 
gous to the gastric mill of crustacea, the gia 
zards of birds, etc. 

Some have ascribed this condition to a pri- 
mary derangement of the nervous mechanism 
of the gastric muscle, resulting in incoordina- 
tion, while the majority ascribe it to gastric 
irritations causing spasms of the pylorus and 
subsequent hypertrophy; and this, in spite of 
autopsies in cases in which no hypertrophy was 
demonstrable, though persistent spasm had 
been a prominent feature. 

Undoubtedly, it would be of great aid in de- 
ciding whether to employ medical or surgical 
measures for relief, were the true pathology 
settled, for a true congenital hypertrophy could 
scarcely be expected to subside under medical 
treatment and would call for immediate opera- 
tion, without the delay incident to the institu- 
tion of medical treatment; while we might con- 
fidently expect that a very considerable number 
of cases of acquired hypertrophy, due to per- 
sistent irritation and spasm, would be bene- 
fited, or even cured, by appropriate feeding and 
medical care. 

It seems reasonable to suppose that both 
conditions may exist, and may thus account 
for the varying results of treatment; and the 
number of cases simulating stenosis, in which 
pyloric spasms exist without hypertrophy, may 
add a considerable group to those reported as 
cured medically. 

Until more definite means can be established 
for determining which are congenital and which 
acquired cases, it would seem that the term 
infantile hypertrophic pyloric stenosis would 
be preferable to congenital. 

Of the symptoms of infantile pyloric stenosis, 
peristalsis is undoubtedly the most important 
single one, and is mentioned in 15 out of 18 
cases, or in 84 per cent. This is a consider- 
ably higher percentage than that given by 
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Thompson, who estimates it at about 334 per 
cent. 

Pyloric tumor is a most important, though 
not constant symptom, and is apparently being 
more commonly recognized with increasing 
observations. Thus, Thompson quotes Nicoll 
as stating that he palpated a tumor in 20 per 
cent of his cases. Scudder says it was reported 
present in 18 per cent out of 115 cases. In 14 
cases reported by Thompson since January, 
1905, it was present in 50 per cent, while in 
13 additional recorded cases which I have 
collected it was present in 69 per cent. 

In considering the treatment best to be ad- 
vised in these cases, the question of prognosis 
naturally must influence us for or against sur- 
gical intervention. In true congenital stenosis 
of the pylorus the prognosis is probably uni- 
formly fatal. The average age at death in 
these cases, as given by Meltzer, is 9} weeks. 
But it must be very difficult to distinguish these 
cases from the infantile form, in which Still 
(Lancet, 1905) says that typical cases with 
visible peristalsis and a hard, palpable pylorus, 
recover completely under medical treatment 
and show no tendency to recurrence; and Bloch 
(Jahrb. f. Kinderheilk., Berlin, 1907, lxv, 336) 
reports 8 cases cured and two that died under 
medical treatment. 

Thus far it is probably, though not certainly, 
true that the cases that are submitted to surgi- 
cal interference are the more severe cases of 
pyloric stenosis, and not only that, but they 
come to operation so late that the infant’s 
vitality has been reduced nearly to the mini- 
mum. Thus, in the cases which I have col- 
lected and added to those already collected 
by Thompson, the average age at onset of 
symptoms was 13 days, while the average age 
at operation was 52 days. This certainly seems 
an unnecessarily long time to delay operation. 
The records of cases are extremely incomplete 
in many instances, but in those in which age 
was mentioned, the average age of those that 
died was 57 days, and of those recovering 34 
days, certainly a very decided difference in 
favor of earlier operations. 

The following tables show the mortality in 
114 cases, together with certain other facts 
bearing particularly upon the nature of the 
operation performed: 
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Operation. Mortality. 
51.8% 


53.6% 


Divulsion 


Gastroenterostomy 


Pyloroplasty 53% ‘ 


Pylorectomy 100% 


Total 53 53-5% 


This table shows practically little variation 
from the figures for 89 cases, given by Thomp- 
son. There has, however, been no reduction 
but rather a rise in mortality in the last 25 
cases reported. 


Mortality from Additional 


ompson’s 


Divulsion 


Gastroenterostomy 


Pyloroplasty 


Pylorectomy 


It is rather surprising that an operation, 
seemingly so unsurgical in its method and so 
unpromising as to its permanency as divulsion, 
should show the most favorable percentage 
of recoveries, and this cannot be due alone to 
the smaller number of cases, for in this class 
we have 27 cases with a mortality of 51.8 per 
cent, while in pyloroplasty there are but 17 
cases with a mortality of 53 percent. It seems 
to me that it tends to emphasize the probability 
of this pyloric stenosis being very frequently 
an acquired form, since the divulsion, though 
conceivably only temporary in character, 
might permit of so much improvement from 
medical and. dietetic treatment, as to make the 
cure practially permanent and perfect, par- 
ticularly if the hypertrophy were due to pyloric 
spasm. 

Aside from the inherent dangers of operation 
upon the marasmic babes, the mortality from 
divulsion seems to have been due: 1. To failure 
to overcome stenosis (insufficient dilatation); 
2. Rupture of pylorus through peritoneal coat; 
3. Hemorrhage. 

Pyloroplasty, with a mortality slightly less 
than that of gastroenterostomy, would appar- 
ently be the operation of choice, and would 
accomplish in the safest, easiest, and most cor- 
rect manner the relief sought, and yet I can 


| | 51.8% | 50% 
| 100% 100% | — 
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find but 17 cases in which this operation has 
been performed. There must evidently be 
some reason, other than a preconceived pref- 
erence for gastronenterostomy, to account for 
the small number of pyloroplastic operations, 
and this reason seems to me to lie in the fact 
that operators have considered the hard, thick- 
ened, elongated, cartilaginous-feeling pylorus 
to be a barrier to its successful accomplishment. 
Dent has been an advocate of pyloroplasty, 
reporting 50 per cent of recoveries in 14 cases, 
and seems to consider the technical difficulties 
practically negligible. He uses a single row 
of Halstead sutures, which simplifies the opera- 
tion very materially. Cantley is of the same 
opinion, and says that, if the muscle is very 
thick and hard, a portion on each side can be 
snipped out before suturing. I must confess 
that in my own case I resorted to gastroenter- 
ostomy because I could not conceive of its 
being physically possible to perform a success- 
ful plastic operation upon the hardened and 
thickened pylorus; and, in the absence of fur- 
ther clinical experience, I should not feel justi- 
fied in attempting it should another similar case 
present itself, though in less aggravated cases 
it would, probably, prove a better operation 
than gastroenterostomy. 

In seeking the probable causes of death, as 
given in reported cases, we find marasmus and 
shock to be the principal factors, and one late 
death, 54 days after operation from ileocolitis, 
probably not dependent upon the operation. 
Gastroenterostomy has been performed in 69 
reported cases of infantile pyloric stenosis, 
more than four times as often as pyloroplasty, 
and scarcely three times as often as divulsion. 
This disproportion in figures would seem to 
confirm the thought that, to most operators, the 
chances of securing a successful result from a 
pyloroplasty have not seemed encouraging. 

Whether the anastomosis was anterior or 
posterior has been omitted in the majority of 
cases, but in those in which this detail is men- 
tioned the preponderance is slightly in favor 
of the posterior method. Obviously, the button 
method is not a desirable one and the suture 
has been resorted to in all but one case. 

The anterior or posterior method will prob- 
ably continue to be used, as the judgment or 
experience of the operator may decide. It 
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seems to me that the anterior method could be 
resorted to with less handling of the stomach 
and intestines, with freer space for application 
of clamps, better control over possible compli- 
cations entailing loss of blood during operation, 
and, therefore, less danger from shock. 

The jejunum, as it appears when the abdo- 
men is first opened, is so extremely small that 
the application of clamps would seem to be out 
of the question, yet upon manipulation and 
exposure, just as in the adult, it increases very 
markedly in diameter, and small curved clamp 
forceps covered with rubber tubing can be 
used for stomach and gut. This expedites the 
operation and reduces the hemorrhage to 
practically nothing, both important factors in 
lessening the death rate. 

The principal causes of death following gas- 
troenterostomy in these case have been shock, 
convulsions, prolapse of gut, and peritonitis. 

If one would be entitled to draw any conclu- 
sions from this résumé, they would be: 

1. Congenital stenosis and infantile stenosis 
are of decidedly different clinical significance. 

2. Congenital pyloric stenosis would in all 
cases call for very early operative interference. 

3. Infantile pyloric stenosis develops after 
birth and is often amenable to medical treat- 
ment, but in the absence of improvement an 
early operation offers an excellent prospect of 
recovery. 

4. There does not seem to be, as yet, any 
positive way to distinguish between the con- 
genital and infantile forms. ‘The earlier the 
symptoms, the more probable the congenital 
form. 

5. selected cases pyloroplasty offers, 
results superior to those of gastroenterostomy, 
and should be the operation of choice. . 

6. There has been no recent improvement in 
operative results. 

7. The one great determining cause of death 
in practically all cases is delay, and it is ob- 
vious that, until this obstacle is removed by 
the medical attendant, little or no improve- 
ment on the present statistics can be expected. 
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produced — 1. By sepsis; 2. By destruc- 
tion or complete removal of portions of 
the peritoneum; 3. By severe or long- 
continued irritation, even though this irritation 
be occasioned by a substance originally sterile. 

So far as possible, surgeons scrupulously 
avoid these causes, and, when it is impossible 
to eliminate them, have endeavored to minimize 
their undesirable sequels —1. By carefully 
covering denuded surfaces by peritoneum, 
occasionally by omental flaps or grafts; 2. By 
the use of cargile membrane or similar sterile 
absorbable substances; 3. By introducing salt 
solution, or salt solution and adrenalin, into 
the peritoneal cavity before closing the incision 
(Marvel, J. A. M. A., Sept. 21, 1907). 

In spite of these efforts, adhesions, often a 
troublesome legacy, and not infrequently a 
dangerous possession, are a common sequel of 
abdominal surgery. 


| NTRAPERITONEAL adhesions may be 


THE USE OF STERILE OIL TO PREVENT INTRAPERITONEAL 
ADHESIONS ' 


A CLINICAL AND EXPERIMENTAL STUDY 


By JOHN BAPST BLAKE, M.D., Boston, MASSACHUSETTS 


1 Read before the American Surgical Association, May 5, 190°. 


The object of this inquiry was to determine 
whether sterile oil possesses qualities which are 
capable of diminishing these dangers. 

I am informed (by Dr. H. A. Lothrop) 
that Martin, of Berlin, was in the habit, fifteen 
years ago, of moistening his sponges in oil and 
rubbing them lightly over the peritoneum and 
intestines in certain cases, just before closing 
the abdominal incision. I have been unable 
to find any article by Martin referring to this 
practice, though it is undoubtedly true that 
his effort was to avoid adhesions. 

It has been impossible to discover anything 
in print upon this subject; and it seemed de- 
sirable, therefore, to ascertain, in the first place, 
whether oil introduced into the peritoneal 
cavity is capable of doing damage. It is the 
belief of competent histologists that the peri- 
toneum of the cat is, in essentials, similar to 
that of man, and its behavior in relation to 
possible irritants is, therefore, practically the 
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same as the human peritoneum. If, there- 
fore, considerable quantities of oil introduced 
into the peritoneum produced undesirable 
effects upon cats, we might fairly infer that 
proportionate quantities would produce as bad, 
if not worse, effects if introduced. into the 
peritoneal cavity of a man. And, if in the cat 
undesirable effects were entirely lacking, it 
would be a fair inference that in the case of 
man, smaller proportionate amounts of oil 
would be equally harmless. This first step 
was deemed essential, because in recent years 
several radical measures have been proposed 
and utilized in abdominal surgery, which pre- 
vious appropriate animal experimentation 
would, almost certainly, have shown to be in- 
efficient or actually dangerous. 

The fact that the peritoneum of cats is 
probably more resistant than that of man to 
common forms of infection, does not affect the 
validity of this argument, since, in all cases, the 
amounts of oil introduced into the animals were 
far greater proportionately than the amounts 
which would be necessary to use in human pa- 
tients; and, similarly, the amount of trauma 
deliberately inflicted, was far greater than would 
occur in the average abdominal operation. 

The hope that oil might diminish the forma- 
tion of adhesions was based upon the following 
assumption: absolutely sterile oil probably 
remains in the peritoneal cavity for a consid- 
erable time; though it presumably collects 
gradually in the lowest portion of the cavity, it 
still leaves a thin coating over the peritoneum, 
with which it is brought in contact; being 
slowly absorbed, this layer stays in position, 
and tends to diminish the early adhes‘ons 
which would otherwise occur; these adhesions 
are favored by the fact that, after handling and 
operative trauma, the normal motions of the 
intestines are diminished; during this early 
post-operative period, oil would naturally be 
more effective than salt solution in preventing 
accurate approximation of peritoneal surfaces, 
which necessarily precedes the formation of 
the adhesions. If, therefore, oil can be shown 
to be free from immediate or remote toxic 
action, when introduced into the peritoneum, 
it seemed probable that it would actually dimin- 
ish adhesion formation, 

Observations were made upon two groups 
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of cats — eight operations on four cats late in 
1906, and the operations on six cats in 1907. 
Oil has also been used on seven patients. 

It was hoped that, whatever the result, the 
operations upon cats would be final and con- 
clusive, since they could be controlled in a 
manner impossible in human beings. 

Starting with the fact that the peritoneum 
of the cat is sufficiently like that of man to 
react similarly to similar irritants, and that it 
is less easily infected, the first step was to in- 
troduce oil into the peritoneal cavities without 
attempting to produce adhesions. To this 
maneuver, both groups of cats gave identical 
results. The procedure in four cases was as 
follows: Olive oil (so called) was procured from 
a grocery-store, and sterilized in small, wide- 
mouthed bottles, being boiled for, at least, an 
hour in an old-fashioned Arnold sterilizer. 
About toc. c. of the sterile oil was injected into 
the peritoneal cavity of each of two cats; one 
of the cats was etherized, the abdominal wall 
shaved and sterilized by scrubbing with soap 
and water, followed by alcohol; in the other, 
the cat was not etherized and the hair of the 
abdomen was washed with alcohol, but not 
shaved; in both cases the oil was-injected from 
a sterilized antitoxin syringe. (It is proba- 
bly safer in an experiment of this sort always 
to etherize the animal.) Neither of these ani- 
mals showed any effects, either local or general, 
from thisoperation. Sofarascould be observed, 
they remained in all respects exactly as before. 

After an interval of five days, one of these 
cats was etherized, the abdomen shaved and 
sterilized and opened in the median line above 
the umbilicus. Traces of oil were found cov- 
ering the peritoneum; the presence of oil was 
demonstrated by touch and by the microscope, 
and the finding confirmed by Professor Theo- 
bald Smith. 

From 1 to 3 drams of sterile oil was now 
poured into the general peritoneal cavity, and 
distributed freely over the viscera. The in- 
cision was closed in layers with catgut, includ- 
ing peritoneum and transversalis fascia in one 
layer, and skin and superficial fascia in the 
other, the wound being covered with sterile 
absorbent cotton held in place with collodion. 
The convalescence was uneventful, the wounds 
healing by first intention. 
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A second cat was etherized March 27, 1907. 
The abdominal hair was removed with a lab- 
oratory preparation of barium and _ starch 
(which, after being spread over the hair in a 
layer about one-sixteenth inch thick, and 
allowed to stay for five minutes, is wiped away 
with a damp cloth and the hair goes with it, 
leaving a smooth, unirritated skin). In this 
case the abdomen, by mistake, was not cleaned 
with alcohol after the barium paste, but was 
simply wiped with water from the faucet. 

A median incision was made, one ounce 
of sterile oil poured in until it flowed over the 
edges of the wound, which was immediately 
united by catgut in two layers, as usual. This 
cat was noted to be a little dull and “sick” 
on the following day (quiet and did not eat), 
but after that was normal again. 

These four operations represented the in- 
quiry, “Does sterile oil in (comparatively) 
large quantities introduced into the peritoneal 
cavity, either by subcutaneous or by the open 
method, do harm either locally to the perito- 
neum or indirectly to the system in general ?” 
Three of the cats were absolutely normal in 
the post-operative course; one in which a very 
large amount of oil was introduced seemed 
dull for a single day, but no more so than fre- 


quently occurs after simple abdominal opera- 


tions in which oil has not been used. It may, 
therefore, be concluded that absolutely sterile 
oil introduced in moderate quantities into the 
peritoneal cavity of cats is not a source of 
danger to these animals. 


ADHESIONS 


It is assumed that, if the peritoneum be 
removed or destroyed and the denuded areas 
permitted to remain in contact, adhesions 
will usually occur, even in the absence of the 
least demonstrable degree of infection. In 
practice, however, we must accept the fact 
that absolute asepsis is not attainable and that 
there is a varying, but usually slight degree of 
infection accompanying every surgical opera- 
tion. We may, therefore, assume that all ad- 
hesions have an element of sepsis in their 
etiology, though that element may be extremely 
small; and that some adhesions are due pri- 
marily to sepsis and secondarily to trauma, 
while in others the reverse is true. It is the 
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latter class which has been studied, for two 
reasons: First, it is difficult to cause in cats 
sepsis which will produce adhesions and not 
kill the cat; Second, because it seemed desir- 
able to inquire whether trauma accompanied 
by the least possible sepsis would, as a rule, 
produce adhesions. 


TECHNIQUE 


Cats etherized with a small cone, no food 
for twelve to twenty hours before operation. 
At site of operation the hair clipped (occasion- 
ally shaved), and the skin washed with soap 
and water, and alcohol; operator’s hands scrub- 
bed with soap and water, and alcohol; no 
gloves; sterile single sheet; sterile gauze 
sponges; instruments boiled five minutes; 
knives in alcohol; sutures in tubes. 

Experiments in relation to adhesions number 
seven in the recent group and five in the former. 
The technique was roughly identical in eleven 
cases; the twelfth being a pyloroplasty after 
the method of Finney. Median incision above 
umbilicus; the anterior surface of stomach 
and of that portion of the liver area normally 
in contact with the anterior abdominal wall, 
together with the abdominal peritoneum of 
corresponding area, was scraped vigorously 
with a scalpel until slightly oozing blood 
appeared. In one half of the cases, oil was 
poured directly into the peritoneal cavity and 
this was followed by immediate suture in 
layers without drainage; the other animals 
were immediately closed after scraping the 
peritoneum, but no oil was introduced into 
the cavity. 

With a single exception, all the animals lived 
and seemed as well as before operation. The 
exception was a cat who died after three days, 
having refused food from the first; autopsy 
showed a generalized peritonitis with a serous 
exudate in which small, whitish flakes were 
suspended; there were no adhesions between 
the peritoneal surjaces. This cat was, of 
course, infected at the time of operation. The 
other cats lived for periods varying from weeks 
to months and grew fat and healthy; at the 
autopsies conditions were found which are 
summarized in the following conclusions: 

1. Under these circumstances, adhesions 
may take place along the line of incision, and 
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along the denuded areas. Simple scraping of 
the peritoneal surfaces of adjacent visceral 
and parietal peritoneum is sometimes insuffi- 
cient to cause lasting adhesions; usually such 
adhesions form, if oil is not used. 

2. Sterile oil does not always prevent the 
formation of adhesions, after the procedure 
outlined above. An analysis of these cases 
does show, however, that there were fewer ad- 
hesions, and, as a rule, less extensive and less 
dense in those cases in which oil was used. 
In the pyloroplasty, involving necessarily con- 
siderable trauma as well as intestinal suture, 
adhesions were of moderate extent and fairly 
firm after an interval of 28 days. 

There remain observations upon seven pa- 
tients; quantities of sterile oil, ranging from 
1 to 3 drams, were either poured directly into 
the peritoneal cavity or applied on a sponge; 
5 were cases of appendicitis; one a case of ex- 
tensive adhesions, one a diffuse peritonitis; 
6 were acute, one a secondary operation for 
symptoms persisting after an operation in 
which an abscess was opened, but the appen- 
dix not removed. Of these, one was done by 
Dr. H. A. Lothrop, two by Dr. David Cheever, 
and four by Dr. J. B. Blake. Five had a con- 
valescence which was uneventful; it seemed 
to me that three of these had less pain and 
discomfort than might have been expected 
from the conditions found; certainly the oil 
did not appear to have the slightest undesir- 
able effect, locally or generally. The diffuse 
peritonitis died, as was expected, without any 
obvious effect, good or bad, from the oil. In 
two cases, there were unpleasant symptoms 
which require consideration. In Dr. Lothrop’s 
case, in the effort to remove a previously in- 
flamed appendix, then embedded in adhesions, 
these adhesions were extensively broken up, 
and the appendix finally removed, almost by 
morcellation. The oil was applied on sterile 
sponges. For three or four days after this, 
the patient was seriously sick with fever, in- 
creased pulse rate, local tenderness, moderate 
distention, and the signs of an acute local sepsis; 
there was nothing to indicate fat embolism or 
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any general disorder, save that arising from 
a local inflammatory focus. Two possibilities 
present therefore: either the oil was not sterile, 
or the adhesions, which were broken up, cov- 
ered some gross or microscopic pockets of 
infection. In either event the oil, as such, is 
obviously not the etiological factor. In the 
second case (my own), a delicate woman was 
operated on the fourth day of a suppurative 
appendicitis. A gangrenous appendix was 
removed close to the cecum; oil was poured 
into the wound before the large cigarette drain 
was introduced. The patient has had a sinus 
which has never completely healed (three years) 
and which connects with the bowel; tuberculous 
peritonitis is suspected; operation is refused; 
it is not possible that the oil played an etio- 
logical réle in this case. 

Dr. Lothrop’s ‘case suggests, however, the 
one positive danger of using oil in the peritoneal 
cavity; it is, of course, the danger that accom- 
panies the introduction of anything into that 
cavity, i. e., the danger of sepsis. Oil is not 
thoroughly sterilized by some methods in com- 
mon use (Theobald Smith); these experiments 
show that oil may remain in the peritoneal cavity 
for more than one, and perhaps as much as, 
three weeks; the greatest care must be used 
in sterilizing the oil, therefore, as this seems 
to be the only danger in its use. It should be 
boiled for a minumum of an hour. 


CONCLUSIONS 


From these experimental and clinical data 
it is fair to assume that oil, absolutely sterile, 
may be used in the peritoneal cavity of pa- 
tients in moderate quantities 1 to 4 drams 
without danger, general or local; that it remains 
in the peritoneal cavity for periods of from five 
to fifteen days, and possibly even longer; that 
its presence tends to prevent early and direct 
adhesion of denuded or inflamed peritoneal 
surfaces, and, therefore, that its use, under the 
above precautions, is indicated and is mod- 
erately effective in sometimes preventing and 
usually diminishing the formation of post- 
operative peritoneal adhesions. 
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PELVIC ABSCESS WITH SPECIAL REFERENCE TO RECTAL DRAINAGE 
By ARCHIBALD MacLAREN, M.D., Sr. PAuLt, MINNESOTA 


the pelvis has been practically solved 

in so far as the woman is concerned; 

all intraperitoneal collections of pus — 
with the exception of tubercular inflammations 
—whether from cellular tissue, appendages, 
uterus, or appendix, can be cured by vaginal 
section, in the vast majority of cases. 

My experience is drawn from the histories 
of 210 pelvic abscesses treated by vaginal sec- 
tion, reported in St. Paul Medical Journal, of 
January, 1908. Of this number, 20 were recog- 
nized at the time of the original operation as due 
to suppurative, perforative appendicitis, and 
nothing was done at the time of the original 
operation but to open and drain the abscess 
through the vagina, leaving the appendix to be 
dealt with.at some subsequent time. In three 
of these cases the appendix continued to 
give so much trouble that it was removed in 
the next ten days. All of these 20 appendiceal 
cases recovered. My further observation has 
been that not more than 20 per cent of all pus 
cases, including pus tubes and suppurating 
ovarian cysts, need more than a single vaginal 
section with tube drainage; and that very few 
cases, comparatively, find it necessary to have 
a later laparotomy and removal of appendages; 
and that at least five per cent of the large pelvic 
abscess cases are so perfectly cured, that they 
have later been successfully delivered of living 
children. 

In the pelvic abscess of men we have a 
slightly different problem, for here, to reach and 
drain Douglas’s cul-de-sac, we must go through 
the anterior rectal wall. The fear of increasing 
the infection, or of further contaminating the 
abscess cavity, has held the surgeon back, and 
prevented for several years his offering the 
man with a pelvic suppuration the same chance 
that he would the woman. I can recall many 
cases of pelvic appendiceal abscess in men and 
boys, that have been opened and drained in 
both sides and in both loins, as well as having 
suprapubic stabs for large glass or metal tubes, 
who in spite of all these drainage tubes have 
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died. These patients have died of chronic 
sepsis or amyloid liver because, for one reason, 
they have not had drainage of the dependent 
portions of the peritoneum. On several occa- 
sions, I have expressed the theory that many of 
these patients died because the abscess wall 
had been broken up for the purpose of remov- 
ing the appendix. I am now inclined to 
change this opinion, and to conclude that it 
was because of the presence of pockets of pus 
imperfectly drained, and that these pockets 
are usually in the pelvis. These patients are 
as a rule very sick; they do not stand a pro- 
longed operation well; so that I would still 
feel that it is unwise to try to remove the ap- 
pendix in the presence of any quantity of pus. 

We all know that, if the abscess be left to it- 
self and if the patient does not die in the pro- 
cess, a certain number will rupture into the 
rectum and cure themselves; now, when we, as 
surgeons, step in and take off the pressure in 
this abscess cavity by opening it from above, 
we lessen the chances of nature’s best cure. 
It was Dr. Jepson, of Iowa, if I remember 
correctly, who lately described a method of 
drainage to meet this difficulty; after opening 
an abscess case in the right McBurney point, 
with the finger inside to guide him, he makes 
an opening into the cul-de-sac beside the 
bladder and outside of the ureter, close to 
the rames of the pubes, and puts in a tube 
drain. The objection to this method, which 
I would make, is, that it does not drain the 
most dependent portion of the peritoneum, and 
that there is too much tissue disturbed, and 
that rectal section is a much easier, safer, and 
better method. 

These pelvic abscesses which we are here 
discussing are practically all due to perforative 
appendicitis. Of course, we may have abscess 
following perforation of any other abominal 
organ, but the vast majority will follow acute 
perforative appendicitis. 

If we might be so fortunate as to see and 
recognize all acute cases of appendicitis before 
rupture of the appendix, this question would 
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not need to be so important. But after rup- 
ture, the omentum and the adhesive peritonitis 
usually wall off the pus and keep it in the right 
loin. The edge of the pelvic cavity is very 
near, and in many cases the pus runs over into 
the true pelvis, at the time of the original rup- 
ture. Many others extend into the pelvic 
cavity in the next few hours or days. 

I am fully impressed with the importance of 
examining through the rectum every case of 
acute appendicitis before any operation, for it 
is very important that the pelvic accumulation 
should be drained at the time of the first opera- 
tion with a suprapubic drain, followed by the 
Fowler position—reserving rectal drainage 
for the cases who later develop pelvic accumu!a- 
tions or who convalesce badly after any course 
of treatment; at least, this is the class of cases 
in which I have felt that it was justifiable to 
take some risk, and try a new departure. 

There is a second class of cases where rectal 
drainage will prove a great life-saving measure, 
namely, in all cases of diffuse septic peritonitis 
after the third day, up even to the time of 
death itself, I mean the class of cases when we 
have felt sure that any operative procedure 
from above would take away the only chance of 
recovery that the patient had (Oschner). I 
would give these patients rectal puncture and 
drainage whether I could feel much bulging of 
the anterior rectal wall or not. 

I have seen more than one of these patients 
rupture back into their own peritoneal cavities 
just as it commenced to look favorable for their 
recovery. 

Just as in vaginal section one cannot always 
feel the fluid bulging, still we know that it is 
there and exploration with the finger through 
the rectal opening will allow of your reaching 
and evacuating of the pus. 

I have made a rule of procedure for myself 
that I will never let a woman die with peri- 
tonitis without making vaginal section and 
putting in a drain because of some such re- 
markable results following vaginal drainage 
in my experience in the past two years. I now 
wish to add that I will hereafter never let a 
man die of peritonitis without making rectal 
drainage. 

Dr. McArthur, of Chicago, tells me that for 
several years he has used rectal drainage in men 
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with large pelvic abscess complicating perfora- 
tive appendicitis. 

That since 1893 he has opened and drained 
about fifteen patients with the greatest satis- 
faction and no mortality. 

Since starting to write this article, I find that 
this subject has been favorably discussed of late 
in Paris, and that Dr. George McNaughton, of 
Brooklyn, advised it in January, 1906, saying 
that it was a fairly safe avenue of approach in 
pelvic abscess in men, although he does not 
give any histories. 

And what is the danger from rectal drainage ? 
None at all, according to a limited experience. 
In my first case, seen with Drs. H. C. and Asa 
Johnson, of St. Paul, I simply made a rectal 
puncture, opening into the rectum a moderate 
sized abscess, which discharged several ounces 
of pus. The opening closed too soon, but 
later opened and discharged a pint of offensive 
pus, when the man promptly recovered and 
has remained perfectly well, now over six 
months. Chart I. 

In the next case, I followed the advice of 
my friend, Dr. Arnold Schwyzer, of St. Paul, 
and over-distended the sphincter, so that there 
would be no back pressure from the rectum 
into the abscess cavity, and put in a winged 
rubber tube, which extended a couple of inches 
from the anus, and left this in place over a 
week. Chart II. 

In the third case, a patient of Dr. Keams, of 
St. Paul, I first opened the base of the bladder 
by mistake in a man very sick with acute septic 
peritonitis, and put my finger well into the 
bladder to be sure that it was the bladder and 
left it open, then immediately opened the 
cul-de-sac and put ina tube. The same night 
the man passed bloody urine through the 
urethra, but had no inflammation, or other 
bladder trouble. He later coughed up pus 
from a ruptured subdiaphragmatic abscess 
and eventually recovered perfectly. Chart III. 

The fourth case, a boy of 12 years of age, 
sent by Dr. Kerr, of Martel, Wisconsin, was 
operated upon on the sixth day, following a 
perforation of his appendix. On the tenth 
day of his disease, I found a bulging of the 
anterior rectal wall and made a rectal section, 
letting out fully three ounces of thick, offensive 
pus. There was considerable bleeding from 
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the rectal wall, and that night he showed that 
he had lost quite a little blood. For several 
days his temperature and pulse were high, due 
to a blood infection, and the drainage tube gave 
exit to considerable black blood. He was 
slower than any of the others, but it now per- 
fectly well. 

In case No. V, I assisted my partner, Dr. 
H. P. Ritchie, to operate upon a very sick man 
on the third day after perforation; on the tenth 
‘day Dr. Ritchie put a drain in the rectum. 
This man was much disturbed with a high 
temperature and pulse for about ten days, but 
in the end recovered perfectly. 

And now as to the method of procedure: 
The exaggerated lithotomy position (Pryor), 
the one usually used in making examinations 
of female bladder with the cystoscope. The 
most important part of this position is the use 
of straps over the shoulder, fastened to the 


Chart I. 


uprights holding the feet, to prevent the 
shoulders slipping away when the head of 
the table is dropped. I have found that a 
weighted vaginal speculum will expose the 
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Pryor Position. 
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anterior wall of the rectum fully as well as 
is usually done in the similar operation for 
vaginal section. 

One long bladed retractor for the anterior 
wall is necessary to hold the bladder out of the 
way. The bladder having been catheterized 
to prevent accident (a thing I omitted to do in 
the case related), then irrigate the rectum until 
feecal matter is removed, then sponge it out 
with alcohol. After the rectum has been well 
cleaned and the bulging anterior wall well 
located, open the abscess with either long 
dissecting forceps or a tenaculum and long, 
sharp pointed scissors; after opening the cul- 
de-sac and letting out the fluid, keep the scissors 
in place until a dilator can be passed upon them 
as a guide; then keep the dilator in place until 
one can pass a } inch rubber winged tube 
well up into the cavity, then again dilate the 
sphincter. 
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My attention has lately been called to a 
combination trochar and dilator, for use in 
vaginal puncture. There are comparatively 
few vessels in the posterior vaginal wall, but as 
is shown in Case No. IV, there is some danger 
of hemorrhage following rectal section, more 
I am sure than in vaginal section, so that I am 
inclined to believe that in these cases the lesser 
procedure of rectal puncture would be the 
operation of choice. 

Vaginal puncture I do not like; it is too blind 
and does not give sufficient room for further 
exploration, but in these cases, all that is nec- 
essary is an opening through which to pass a 
drainage tube. 

It has been a great pleasure to see the relief 
and comfort which these patients have received 
from rectal drainage, and to note the rapid 
drop of temperature and pulse which followed 
this very insignificant operation. 


HE subject of this paper is the diagnosis 
and treatment of kidney-stone. In a 
brief paper one would not have the 
time to review fully the history of kid- 

ney-stone surgery, as the history alone of this 

subject would furnish an interesting discussion. 

We must content ourselves with mentioning 

merely the landmarks of its development. For 

many years, stones were occasionally removed 
from suppurating kidneys by lumbar incision. 

Not until 1880, was a stone removed by incision 

through the tissue of a fairly normal kidney; 

this was done by Henry Morris, of England. 

From 1880 until 1897 or 1898, a number of 

operators followed Morris’s lead and, in 1898, 

Morris could report 34 nephrolithotomies 

with fortunately but one death. ‘The men who 

contributed most to this development were, 
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besides Morris, Tuffier, Rovsing Israel abroad, 
and in America, Charles T. Parkes and Chris- 
tian Fenger. The work done from 1880-1898 
was brilliant, in a way, but was unsatisfactory 
because of the uncertainties of diagnosis. 
During this period a large proportion of the 
operations were exploratory, and many of the 
operations undertaken for stone proved to be 
for tuberculosis, neoplasm and other patho- 
logical conditions. In the last ten years, that 
is the period from 1898 to 1908, there has been 
a great development in the surgery of the 
kidney, thanks to the introduction of the X-ray, 
and means of collecting the urines separately, 
and other refined means of diagnosis — cryos- 
copy, etc. Of these, the X-ray has been by far 
the most important. 

These newer means of diagnosis have re- 
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sulted in an enormous increase in the number of 
cases discovered and operated upon and, with 
better technique, have resulted in increasing 
the percentage of recoveries and the number 
of complete and permanent cures. 

A word in regard to pathology and natural 
history of kidney-stone. Of all the possible 
factors which have been discussed, heredity, 
water, food, rachitis, gout, rheumatism, diseases 
and injuries of spine, etc., the most important 
is probably that of infection. 

The stone-bearing catarrh of Meckel, which 
has comparatively recently been again empha- 
sized by Ebstein, is probably the essential cause 
in stone formation. This becomes more cer- 
tain when we discuss the subject of calculus 
formation in general, i. e., gall-stones, salivary 
calculi, etc. I take it as proven that infection 
of a catarrhal, and not a suppurative, type is 
the essential cause of gall-stone formation, the 
germ forms being probably typhoid and colon, 
asarule. And I believe that the same is true 
of urinary calculi in general. As a strong 
argument in favor of this position, I would 
cite the fact that, in more than half of the cases 
of fracture of the spine with resulting hemi- 
plegia, stone either in the kidney or bladder is 
found, if the patient survives the injury for a 
year or more. We know how frequently, how 
in fact, almost invariaby the urinary tract 
becomes infected in these cases. And this 
infection is, I believe, the cause of stone 
formation. The common germ forms are 
probably here, as in gall-stone, colon and 
typhoid and probably staphylococcus, gono- 
coccus, etc. 

In order to produce the so-called primary 
stones, that is, stones without evident pus for- 
mation, the character of the inflammation must 
be catarrhal and not suppurative. 

In about one-half of the cases there is but 
single stone; the number may run into the 
hundreds. In probably 20 per cent, or more, 
of the cases both kidneys are involved. 

The size of the stone varies from the size of a 
grain of wheat, or less, to two or three pounds 
in weight, as reported by Lee, Potel, and others 
cited by Garré. 

When there is but a single stone, it is usually 
oval or spherical, or may be branched to fill the 
pelvis and calices; sometimes a stone in the 
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pelvis will have a horn-like projection passing 
into the upper end of the ureter. As a rule, 
the stones found in the ureter are formed in 
the kidney; they may, however, grow in the 
ureter and form long, cucumber-shaped stones 
filling a dilated ureter for several inches; their 
shape being controlled by the shape of the 
ureter. 

I shall not go into thé details of the chem- 
ical formation of stone, simply reminding you 
of the fact, that the many substances found 
normally in the urine may enter more or less 
into their composition. Uric acid and urates, 
oxalates, phosphates, carbonate of calcium, 
and the rarer forms xanthin, cystin, indigo, 
etc. 

Stones may remain in the kidney for years 
without causing symptoms. They may, when 
small, be passed through ureter, bladder, and 
urethra with complete recovery of the patient. 

They may ulcerate into the duodenum or 
colon or through the kidney, leading to perine- 
phritic abscess, or into the peritoneum, leading 
to peritonitis. ‘Tiey may lead to the destruc- 
tion of the kidney so that it becomes changed 
into a pus sac, or to complete atrophy of kidney 
tissue with the stone left in a mass of fat, which 
surrounds it. They may favor the location of 
tuberculosis in a kidney and possibly, as do 
gall-stones, by chronic irritation lead to the 
development of carcinoma. A stone in one 
kidney may lead to cystitis, ascending inflam- 
mation of the other kidney, and fatal termina- 
tion. A careful examination of cases in which 
but one kidney is involved leads to the con- 
clusion that, when the stone has existed for 
some time, the other kidney shows some evi- 
dence of chronic change. 

When, on account of stone, a kidney becomes 
practically destroyed, the other kidney under- 
goes a compensatory hypertrophy sufficient to 
carry on the kidney function of the body. 

Some of the results of stone are, chronic 
sepsis, amyloid changes in internal organs, 
marked secondary anemia from hemorrhage, 
and even fatal hemorrhage, calculous anuria, 
either due to stone in the ureter of a single 
kidney or stones in both kidneys or stone in one 
kidney blocking up ureter and reflex anuria on 
the other side. 

The ordinary picture of kidney-stone is that 


of kidney colic of greater or less frequency, 
with pain in kidney region and radiating from 
this region; blood usually microscopic, some- 
times, however, in large amount in urine, and 
pus, with not infrequent bladder symptoms 
due to a resulting or accompanying cystitis. 

The differential diagnosis must be made 
between stone and tuberculosis and neoplasms 
of the kidney, kidney infections and displace- 
ments, and such rarer conditions, as essential 
kidney hemorrhage and polycystic degenera- 
tion of the kidney, and various lesions of 
other organs, as gall-stone disease, appendicitis, 
ileus. Sometimes it is by no means easy to 
make the differential diagnosis without an 
exhaustive study. I have seen kidney-stone 
colic produce the typical picture of ileus. I 
have seen appendicitis produce the typical 
picture of kidney colic, accompanied even by a 
considerable amount of blood in the urine. I 
have four times removed the appendix in the 
interval on the strength of the diagnosis made 
by well-qualified men, who had taken care of 
the patients during the attacks, and found not 
appendicitis but kidney stone. 


DIAGNOSIS 


1. History. <A careful history of the onset, 
character and duration of attacks may often 
be of great value in making a probable diag- 
nosis. 

2. Pain in some degree occurs in practically 
all calculus cases. Pain is, however, a frequent 
accompaniment of non-calculous diseases of the 
kidney, and for this reason is not of great diag- 
nostic value. That nephrolithiasis may occur 
without pain, is shown by the report by Clark 
(quoted by Brewer) of 24 autopsies on calculus 
cases, 13 of whom had had no pain. 

The size of the stone has no definite relation 
to the character or amount of pain. Large 
calculi occupying the pelvis of the kidney may 
give little or no pain. On the other hand, 
small rough stones that make their way into 
the ureter may cause the most agonizing 
pain. 

Palpation of the kidney may be of value in 
calculus cases, although generally the findings 
are negative. Rarely, on palpation, crepitus 
produced by fragments of stone rubbing to- 
gether may be felt. The kidney is often 
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enlarged and tender. Israel has described a 
reflex irritability with rigidity of the ureter in 
calculus cases, causing the ureter to feel like a 
firm cord when palpated through the rectum 
or vagina. 

3. Hematuria. The amount of blood in the 
urine may vary from a few corpuscles, found 
by microsopic examination of the centrifuged 
specimen obtained during or after an attack, 
to large and even fatal hemorrhages. 

Cunningham found hematuria 22 times in 48 
cases.'_ Brewer found blood present in 45 per 
cent of calculous cases, and also in 41 per cent 
of non-calculous renal diseases. Hzmaturia, 
especially occurring in microscopic amounts 
during or after an attack of renal colic, is a 
finding of considerable importance in establish- 
ing a diagnosis. 

4. Other urine findings, such as renal sand, 
crystals, small calculi, fragments of calculi, renal 
or ureteral epithelium, leucocytes often seen in 
clumps, macroscopic pus, are findings of im- 
portance. Cunningham (quoted by Brewer) 
found pus 39 times in 48 cases reported. 

5. Vesical tenesmus or rectal tenesmus are 
frequently felt when a stone is moving in the 
lower portion of the ureter, cystitis frequently 
accompanies the pyelitis and ureteritis set up 
by a stone in the pelvis of the kidney or in the 
ureter and gives rise to frequency of micturition. 
Occasionally, a stone in the lower portion of 
the ureter can be palpated per rectum, or per 
vaginam in the female. 

6. Leucocytosis is often present in the 
infected cases and depends upon the degree of 
infection and amount of septic material ab- 
sorbed. Chills and irregular temperature may 
also characterize the severely septic cases. 

7. Cystoscopy and ureteral catheterization. 

Cystoscopy may be of great value in calcu- 
lous cases. A stone impacted in the ureteral 
orifice may be seen protruding or causing 
prolapse, widening, or cedema of the ureteral 
orifice, and a ureteral bougie passed into the 
ureter may give definite evidence of obstruc- 
tion. 

The wax-tipped bougies used by Kelly when 
passed into the ureter may show scratches pro- 
duced by contact with a stone. 

This method is applicable only in the female 

1Am. Jour. Med. Science, May, 1908. 


Fig. 1. 
of both kidneys, both ureters, and the bladder. 


Apparatus arranged for taking a general view 


and by the direct cystoscopy, as practiced by 
Kelly. Wax-tipped catheters do not give reli- 
able information, when used with the European 
cystoscopes, because of the scratches produced 
by the instrument through which the bougie 
is passed. 

Examination of the ureteral orifice will often 
show from which side the blood or pus is 
coming and catheterization of the ureters 
enables one to obtain the separated urines and 
examine them for blood, pus, bacteria, epi- 
thelium, etc., as well as to determine the func- 
tional capacity of the two kidneys. 

8. Functional tests. 

Leik! reports to cases of renal calulus in 
which the functional capacity of the two kid- 
neys was determined. He found the functional 
capacity of the affected kidney lessened in all 
cases, even the mild aseptic cases showing 
marked diminution of the functional power. 
Of the various methods that have been em- 
ployed in determining the functional capacity 
of the kidney, the following are the most 
reliable and easy of application: 

a. The indigocarmine test made by injecting 
5 to 10 c.c. of sterile indigocarmine solution 
into the gluteal muscles, introducing the cysto- 
scope twenty minutes after the injection, and 
observing the rhythmical puffs of deep blue 
colored urine as it escapes from the ureter. 

1 Archiv. fiir klin. Chirurg., Bd. 85, Heft 2. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


In this manner the ureteral orifices can be 
located, in cases in which they are difficult to 
locate by simple cystoscopy, and the fact as to 
whether or not both kidneys are excreting 
established. By some observers the time re- 
quired for the blue color to appear in the urine 
and the intensity of the color are regarded as 
being of value in determining the functional 
capacity of the kidneys. Since it has been 
shown, however, that normal kidneys vary in 
their power to excrete this coloring matter, it is 
doubtful whether or not this test is of much 
real value in determining functional capacity. 

b. The phloridzin test, described by Casper 
and Richter, depends upon the fact that when 
phloridzin is injected subcutaneously, glyco- 
suria appears in 15 to 30 minutes in a healthy 
condition of the kidneys and continues from 
1 to 3 hours. The test is made by injecting 
subcutaneously 1 c.c. of a sterile 1 per cent 
solution of phloridzin and testing the urine for 
sugar at intervals of five minutes by Fehling’s 
or Haines’s solution. Kapsammer maintains 


that this test gives reliable information as to the 
excreting power of the renal parenchyma and 
that, when sugar appears in the bladder urine 
in I5 or 20 minutes after the injection, the 
functional power may be considered normal, 
whether one kidney or both are active. In 


Fig. 2. Apparatus arranged for taking a circumscribed 
area by means of the compression diaphragm. 
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Fig. 3. Typical skiagraph taken with compression diaphragm, showing several large and small calculi in the pelvis 


and parenchyma of the kidney. 


cases in which the reaction is delayed 30 min- 
utes or more, the functional capacity may be 
regarded as decreased. 

By collecting the separate urines and testing 
each at five-minute intervals after the injection, 
the functional capacity of each kidney may be 


determined. In normal conditions of both 
kidneys, sugar appears simultaneously in the 
urine from both kidneys and is excreted in 
equal amounts. If one kidney is diseased, 
and the other sound, the phloridzin glycosuria 
is delayed in time and lessened in amount on 
the affected side and appears in the usual time 
and amount on the sound side. 

c. Cryoscopy, described by Koranyi and 
recommended and much employed by Kiim- 
mel and others, consists in the determination 
of the molecular concentration of the blood 
serum and urine by measuring the freezing- 
points of the blood and urine. It depends 


upon the fact that in health the blood main- 
tains a definite degree of molecular concen- 
tration, and has a practically constant freezing- 
point, 0,55 to0,57° The excreting power of the 
kidneys is the most important factor in main- 
taining the constant molecular concentration 
of the blood. In conditions in which the renal 
parenchyma is damaged and the power of ex- 
cretion lessened, the molecular coacentration 
of the blood increases, on account of the ac- 
cumulation of salts in the blood, and the freez- 
ing-point is lowered to 0,60°, or lower. Cryos- 
copy of the blood, therefore, seems to give us 
definite and valuable information as to the 
total renal functional power. It does not give 
us any information as to the relative capacity 
of the two kidneys. Cryoscopy of the urine 
seems to be of little practical value, not more 
than a determination of the specific gravity, 
according to Kapsammer. 
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Fig. 4. 


g. Réntgen examination. 

The introduction of the R6éntgen rays as a 
means of diagnosis marks the most important 
advance made in the surgery of renal and ure- 
teral calculi in modern times. The present 
improved technique has rendered this means of 
diagnosis sufficiently accurate to entitle it to 
rank with other commonly employed means 
of diagnosis of generally recognized value, 
such as the examination of sputum and urine 
for tubercle bacilli, faeces for blood and para- 
sites, ete. 

The accuracy of the method depends upon 
the skill and experience of the operator making 
the examination and the interpretation of the 
plate, the efficiency of the apparatus at hand, 
and the technique employed. The following 
reports show the percentage of correct diag- 


Skiagraph of very large stone in the pelvis of the kidney. 


Photograph of stone shown in Fig. 5. 


noses as reported by the several observers in 
their own work: 


Cases. Correct. 
Kiimmel and Rumpel 1903 18 100% 
Smith and Bevan’ 1904 27 96% 
Leonard 1907 356 97% 
Brewer 1908 57 78% 


The apparatus employed generally consists 
of an induction coil capable of giving a second- 
ary spark from six to twenty inches inair. The 
spark length is less important, however, than 
the amount of current measured in milliam- 
peres passing in the secondary of the coil, since 
the number of milliamperes passing represents 
the amount of energy available to be trans- 
formed by the tube into R6éntgen rays. The 
tube is, however, the most important part of the 


1Since that time an increasing number of cases have maintained the 
Same percentages. 
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Fig. 5. Photograph 3} size of stone shown in the skia- 
graph in Fig. 4. The stone was broken in removal. 


equipment. It should be capable of adjust- 
ment to the particular case in hand and, also, 
be capable of carrying, for a sufficiently long 
period of time, the necessary amount of sec- 
ondary current to produce sufficient Roéntgen 
rays to secure proper penetration of the tissues. 

The shadows produced by calculi of various 
compositions vary widely in density. Urate 
and uric acid stones produce almost no shadow, 
even when placed directly upon the photo- 
graphic plate and exposed to R6ntgen rays. 
Fortunately, pure urate or uric acid calculi 
are of rare occurrence, enough oxalates, phos- 
phates, carbonates generally being present to 
given shadows on the plates. 

The phosphatic calculi are second in point 
of density and the oxalates third, being the 
most dense, and therefore giving the most 
definite shadows of any of the ordinary forms 
of urinary concretions. 

The preliminary preparation of the patient 
for the R6ntgen examination is important, 
especially the thorough emptying of the gas- 
trointestinal tract. This is best accomplished 


by giving a brisk saline cathartic the night 
before, and a colonic flushing in the morning. 
The patient should eat no solid food for 12 to 
18 hours before the examination, the peris- 
taltic motions of the bowels as well as the 
bowel contents interfere considerably with the 
clearness of detail in the plates. This fact 
has been shown by taking plates of cadavers 
and comparing them with plates obtained from 
the living subject. 

Since the clinical symptoms give but little 
information as to the exact location of calculi 
in the genito-urinary tract, it is desirable to first 
secure, if possible, a plate showing the region 
of both kidneys, both ureters, and part of the 
bladder, as shown in Fig. 1. For this pur- 
pose the patient lies on his back, with head 
and knees elevated, so as to straighten the 
spine and bring it in contact with the plate. 
The tube is inclosed in a heavy lead glass 
tube shield, and supported upon a stand 26 
to 30 inches high, with telescoping sides, per- 
mitting a greater elevation, if necessary. The 
top of the stand carries a circular piece of 
heavy sheet-lead, with an opening in the center 
for diaphragms of various sizes. This heavy 
lead disk cuts off the stray rays from the walls 
of the tube and the diaphragm opening limits 
the rays that are to be used to a cone of ap- 
proximately parallel rays. A satisfactory plate 
should have the following characteristics: 

1. It should show the lateral processes of 
the vertebre to the tip. 

2. It should show the structure of the last 
two ribs. 

3. It should show the border of the psoas 
muscle. 

The importance of this general view of the 
entire genito-urinary tract is very great, in view 
of the fact that the clinical symptoms are often 
most misleading, as to the location of the cal- 
culus. Several cases have been reported in 
which the symptoms pointed to a calculus on 
one side, but the Réntgen rays showed the 
location to be on the opposite side. The writer 
has had this experience in two cases. In both 
cases there were severe symptoms referable 
to the right side, while the R6ntgen rays 
showed the presence of a calculus in the lower 
portion of the ureter on the left side. 

After a satisfactory view has been obtained, 
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The difficulties presented in certain classes 
of cases would hardly seem to warrant the 
statement that negative findings with the 
Réntgen method can be entirely relied upon 
to exclude the presence of stone, especially in 
the following group of cases: 

1. Those in which the calculi are entirely or 
almost entirely made up of uric acid or urates. 
It has been demonstrated that even fairly large 
concretions of uric acid and urates do not make 
a visible shadow, even when exposures are made 
through very thin masses of tissue. 

2. Cases with thick, fat abdominal walls, 
with much fat in the omentum and mesentery. 
Fat, flabby individuals are far more difficult 
to skiagraph satsfactorily than muscular in- 
dividuals of the same thickness, perhaps owing 
to the greater diffusion of the rays by fatty, 
than by muscular tissues. This difficulty 
seems very hard to overcome, and a negative 
diagnosis in many of these cases cannot be 
made with certainty. 


Fig.-6. Typical skiagraph showing several stones in 
the pelvis of the right kidney. 


if there are any evidences of stone in any par- 
ticular location, other plates of that portion 
should be made, using the compression dia- 
phragm apparatus as shown in Fig. 2. This 
method, first introduced by Albers-Schénberg, 
has the advantage of giving clearer and more 
definite pictures of a limited area, owing to 
the fact that the diaphragm renders the rays 
more nearly parallel, the lead cylinder and 
shield cut off many stray rays and the com- 
pression can be made so as to considerably 
diminish the amount of tissue to be penetrated 
by the rays. Fig. 3 shows a typical compres- 
sion diaphragm view of a kidney containing 
several calculi. 

Some of the enthusiastic workers in the field 
of Réntgen diagnosis believe it is possible to 
demonstrate by this method the presence or Fig. 7. Typical skiagraph of a single stone in the pel- 
absence of a calculus in all cases. vis of the right kidney. 
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Fig. 8. Skiagraph showing shadows of small masses of 
bismuth in the bowel. Patient had been taking medicinal 
doses of bismuth. 


3. Very large calculi or collections of several 
calculi in the kidney, often give a very indefi- 
nite outline, owing to the irregularity of the 
mass and the variations in its density: Fig. 4 
shows the skiagraph of a large stone, with 
several smaller stones in the right kidney. 
The outline is very indefinite, notwithstanding 
the fact that the mass of stones (shown } nat- 
ural size in Fig. 5) weighed over six ounces. 
Very large, as well as very small, calculi are 
therefore especially liable to be overlooked. 

The cases of ureteral calculus also present 
some peculiar difficulties that make the diag- 
nosis more difficult than the diagnosis of cal- 
culi in the pelvis or parenchyma of the kid- 
ney. 

In the course of the lower portion of the 
ureter, shadows are frequently seen that have, 
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in several instances, been mistaken for ureteral 
calculi, and operations have been performed 
under the mistaken diagnosis so made, with 
the result that nothing was found in the ureter 
but some other condition was present which 
sufficed to explain the occurrence of the shad- 
ows in the Réntgen plates. Among the extra- 
ureteral conditions, giving rise to misleading 
shadows in the plates, may be mentioned: 

1. Phleboliths or calcified areas in the walls 
of the veins in the pelvis. 

2. Foreign bodies in the bowel, vagina, or 
bladder. 

3. Calcified appendices epiploice. 

4. Calcified tuberculous lymph-nodes or 
tuberculous nodules in the epididymis or 
seminal vesicles that have become partly cal- 
cified. 

5. Calcified or osseous areas in the pelvic 
ligaments. In examining too plates of adult 
pelves taken for various conditions, it was 
found that in 25 per cent of the plates small, 
round shadows, varying in size from a BB 
shot to a pea, occur in the vicinity of the spine 
of the ischium, frequently bilateral and often 
multiple. They do not occur in the plates of 
the pelves of children. The peculiar location 
of these bodies and their frequent occurrence 
in both male and female pelvis, renders their 
explanation as ossified areas in the pelvic liga- 
ments most probable. 

These bodies have, doubtless, in many in- 
stances, been diagnosed as calculi in the vesical 
portion of the ureter. 

Because of the occurrence of these mislead- 
ing shadows along the course of the lower 
ureter, the introduction of a lead bougie, or 
ureteral catheter carrying a metallic stylet, 
before taking a skiagraph, has been proposed 
by several writers, in the hope that by this 
means extraureteral shadows can be distin- 
guished from shadows produced by intra- 
ureteral bodies. By turning the patient slightly 
and taking two or more views at different 
angles, the possibility of extraureteral bodies 
lying in the same anteroposterior plane can 
be eliminated. This procedure has much to 
commend it, and should be tried in all cases 
of suspected ureteral calculus in which the 
R6éntgen plates show shadows along the course 
of the ureter. 
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DIFFERENTIAL DIAGNOSIS 


Since the clinical picture of renal calculus 
often closely resembles that seen in other ab- 
dominal and pelvic conditions, a careful study 
of the urine is of the utmost importance in all 
cases of suspected stone. The final decision 
in making a positive diagnosis of calculus, 
must, in the vast majority of cases, depend 
upon the findings of the Réntgen method. 
Among the commoner conditions liable to be 
mistaken for renal calculus are: 

1. Acute or chronic appendicitis. In many 
of the acute appendicitis cases, blood is found 
in microscopic quantities in the urine. Re- 
liance must be placed upon the skiagraph in 
many of these cases in making a differential 
diagnosis. 

2. Tuberculosis and tumors of the kidney, 
ureter, and bladder. The finding of tubercle 
bacilli, in the tuberculous cases, or fragments of 
tumor tissue may give positive evidence. In 
searching for tubercle bacilli in urine, a large 
quantity must be carefully centrifuged and 
stained by carbol-fuchsin, using acid alcohol 
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Fig. 9. Skiagraph of pelvis showing single small round calcified nodule in the pelvic ligaments on the right side. 


as a destaining agent to avoid confusion with 
smegma bacilli. Frequently animal inocu- 
lations will have to be made before a positive 
diagnosis can be made. 

3. Intermittent hydronephrosis in cases of 
movable kidney, with kinking of the ureter, 
may resemble renal calculus. Change of 
posture, allowing the kidney to slip back into 
place, relieving the kinking of the ureter, the 
hydronephrosis and the swelling, may cause 
disappearance of the symptoms. 

4. Acute nephritis, essential renal hama- 
turia with blocking of the ureter by clot, may 
give typical attacks of renal colic. Study of 
the urine and the Réntgen ray must be relied 
upon in doubtful cases. 

5. Biliary and pancreatic calculi, intestinal 
obstruction, may be confused .:ith renal condi- 
tions, especially on the right side. Careful 
history, study of the faeces, and careful R6ntgen 
examination will generally serve to make pos- 
sible a differential diagnosis. Gall-stones sel- 
dom give visible shadows with Réntgen rays. 

6. Psoas abscess may be mistaken for renal 
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Fig. 10. 
on the right side. 


conditions, especially perinephritic abscess as 
a sequence of septic calculous disease. Here 
the finding of a spinal lesion, either by exam- 
ation or by Réntgen rays, and the absence of 
shadows of stone in the kidney, will generally 
make the diagnosis. 

When a definite diagnosis of stone is made 
and the size and position of the calculus are 
known, I am in favor of surgical removal, ex- 
cept in cases where there is a strong contra- 
indication on account of age or organic disease, 
or where the stone is so small, that it may be 
passed by the ureter, bladder, and urethra. 

I have had an opportunity of watching a 
number of cases handled expectantly, and 
have seen so many serious consequences, such 
as, attacks of anuria and infection and colic, 
occur, and injury to the kidney tissue result, 
that I am satisfied that the dangers of operation 
are not as great as the dangers carried by the 


Skiagraph showing calculus in lower end of left ureter and small round calcified area in pelvic ligaments 


continuance of the condition; and the operation 
has the great additional advantage of curing 
the patient, which the expectant treatment 
seldom does. 

To be sure, I have seen a number of cases 


recover without operation. I recall one in 
particular; a big, strong fellow, who had a 
stone a little larger than a coffee bean. We 
obtained, after a number of exposures, several 
very good plates confirming the diagnosis. 
When I first took charge of the patient, I 
recommended temporarily expectant treat- 
ment. The colics recurred, however, and the 
stone did not pass, so I advised surgical 
removal. He could not bring himself to an 
operation and for several years suffered from 
very severe and frequent colics and had several 
attacks of serious temporary anuria. He 
suffered more in any one of a dozen attacks 
than he would from an operation, and certainly 
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ran more risk from his anuria attacks than he 
would have from surgical interference, but he 
finally passed his stone and rejoiced that he 
had escaped an operation. It is upon such 
weak evidence as this that many of the pleas 
of non-interference are based. Against this 
man, who was practicaily invalided for several 
years and suffered very greatly, I could place 
a dozen men who were operated on during 
this same period, who had less pain from the 
operation than from an attack of colic and left 
the hospital within two weeks perfectly cured. 

There are, to be sure, some conditions 
which demand immediate action, as calculous 
anuria, infection etc., where there can be no 
question about the propriety of surgical inter- 
vention. I would plead for the adoption of 
surgical removal of kidney-stone, not only in 
these, but in all cases in which the diagnosis 
is made—and the earlier the better, with some 
few exceptions, namely, the cases of extreme 
age and other organic disease making operation 
extremely dangerous, and the cases with very 
small stones, which should be given a reason- 
able time with the hope that they may be 
passed. 

One very strong argument in favor of re- 
moving kidney-stones, where they are not pro- 
ducing urgent symptoms, is that of preventing 
the occurrence of urgent symptoms by remov- 
ing the stone which, if left, might cause them; 
and, again, it is perfectly clear that in almost 
all cases the kidney containing a stone suffers 
continually from its presence, a more or less 
chronic change takes place, with impairment of 
the secreting value of the organ, often leading 
to total destruction of the kidney tissue. After 
a definite diagnosis of kidney-stone is made 
with the X-ray, other conditions warranting, 
it should be removed. 

Where the X-ray shows that there is a single 
small stone, as there is in the majority of cases, 
and the clinical evidence does not suggest 
destructive processes in the kidney, I do not 
employ the cystoscope or ureteral catheter or 
make a cryoscopic examination, but proceed 
at once to the operation. Where the X-ray 
shows a large stone or mass of stones, and the 
clinical history and the pus and blood in the 
urine suggest the possibility of the necessity 
of a nephrectomy, an exhaustive study of 


kidney~ sufficiency must be made, and the 
absence or presence and condition of the other 
kidney determined. This can best be done 
by collecting the urines separately by ureteral 
catheters and by a cryoscopic examination of 
the blood. 

I am not one of those who believe in the 
entire harmlessness of ureteral catheteriza- 
tion. I regard it as a possible cause of danger, 
and as a means of diagnosis, which should be 
employed only where definitely required and 
not as a routine procedure. It is, however, 
frequently indispensable. Where definite in- 
formation can be obtained by catheterizing 
the diseased kidney alone, the healthy kidney 
should not be catheterized; where, however, 
this can not be obtained, the catheterization of 
both may be necessary. The cyroscopic ex- 
amination of the urine I regard as of little 
value. I believe, however, that under certain 
conditions the cryoscopic examination of the 
blood is of distinct value, as already stated. 
In a case where there is considerable blood in 
the urine, a normal blood freezing-point, i.e., 
0,55 to 0,57°, means kidney sufficiency, and 
almost certainly the involvement of but one 
kidney in the diseased process. 

Given, therefore, a stone case where the 
X-ray has located the disease and where the 
ureteral catheter has demonstrated the pres- 
ence of another kidney, and with a normal 
freezing-point of the blood, a nephrectomy can 
safely be made, if the conditions of the affected 
kidney, as determined by the operation, war- 
rant. In operating on kidney-stone cases the 
great frequency of stone occurring in both 
kidneys, probably in 20 per cent of cases, 
should constantly be borne in mind. If stone 
is demonstrated by X-ray in both kidneys it 
probably would be safer to operate on both 
sides at the same sitting. 


THE TECHNIQUE OF OPERATION 


The removal of a single stone of moderate 
size from the pelvis of a kidney, not greatly 
injured by the long-continued presence of the 
stone and by infection, is, as a rule, a compara- 
tively simple operation. 

For several years, I have been doing these 
cases under nitrous oxide anesthesia. 

The patient is put on the sound side with a 
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good-sized pad under the flank so as to in- 
crease the space between the last rib and the 
crest of ilium on the side to be operated on. 
A special assistant is detailed to hold the limb 
of the operated side at right angles to the 
body. I prefer the pad and an assistant to any 
of the special tables and supports which have 
been introduced for kidney work. 

If the anesthesia is a very prolonged one, 
and sufficient relaxation cannot be obtained 
from gas, the sequence of gas and ether are 
employed. The oblique kidney cut, extend- 
ing from the last rib where it is crossed by the 
erector spine obliquely downward and out- 
ward a finger’s breadth above the crest of the 
ileum, is employed. The length of the incision 
will depend upon the size of the patient and 
the difficulties of the case. The incision 
should be of sufficient length to permit the 
introduction of the entire hand. This incis- 
ion divides skin, superficial fascia, latissimus 
dorsi muscle, lumbar fascia, and external 
oblique and, where it is extended well forward 
above the crest, the internal oblique and trans- 
versalis muscles. The fat capsule is exposed 
and carefully separated from the kidney so 
that the kidney may be lifted well up into the 
wound and freely palpated. 

If the single stone is found in the pelvis, the 
kidney is so held as to expose the posterior 
surface of the pelvis, and this is freed from 
fat and areolar tissue with blunt dissecting 
forceps. The pelvis is behind the renal 
vessels, so that these cannot be injured if the 
posterior wall of the pelvis is opened, except 
in the event of some unusual distribution of 
the vessels; it is in order to avoid this, the 
posterior wall of the pelvis should be cleared 
of fat and areolar tissue, so that one can see 
that no vessel is injured in incising the pelvis. 
An incision is now made through the wall 
down to the stone and the stone extracted. 
The incision should then be closed with a 
single layer of fine catgut sutures introduced 
likeggLembert sutures, the kidney dropped 
back into position and a cigarette drain car- 
ried to the point of closure. The external 
wound is closed with moderate sized catgut 
through the deep muscles. Through and 
through silkworm gut and horse hair through 
the skin. The cigarette drain is removed in 


three or four days; in more than one-half of 
the cases there will be no leakage of urine. 
The stitches are removed on the eighth day, 
as a rule, and the patient allowed to leave the 
hospital in from to to 14 days. 

This operation through the pelvis is known 
as pyelotomy and it is the operation of choice 
in moderate sized, single stones in the pelvis 
in non-suppurative cases. 

For a long time it was taught that urinary 
fistulae were much more apt to result in cases 
in which the stone was removed through an 
incision in the pelvis, than where it was re- 
moved through an incision in the kidney sub- 
stance. My work of the last five years has 
distinctly disproved this view and my results 
have been confirmed by a number of other 
operators. 

To-day, I think we can confidently select 
pyelotomy in preference to nephrotomy as 
being the safer, less bloody, and more satis- 
factory procedure. 

Where, on the other hand, we have a large 
branched stone, coral-shaped stones, multiple 
stones, and stones accompanied by distinct and 
gross evidence of infection, then nephrotomy 
should be preferred to pyelotomy. 

In nephrolithotomy the kidney should be 
well freed and brought out of the wound; a 
well-instructed assistant should compress the 
renal vessels with his fingers, so as control 
hemorrhage. Especially constructed clamps 
may be employed for this purpose. I have 
always preferred an assistant. 

An incision like the post-mortem cut is made 
about a centimeter posterior to the convex 
border of the kidney and directed toward the 
pelvis. This may be from two to five inches 
or more in length. If the assistant making 
pressure on the renal vessels does his part 
thoroughly, little blood will be lost. 

The stone, or stones, are now removed with 
great care not to break them or leave any stone 
or stone fragment behind. The incision in 
the kidney is then, when there is no gross evi- 
dence of pus, completely closed by catgut 
sutures deeply placed and carefully tied so as 
not to cut through the tissue, which is quite 
friable. ‘These sutures control the hmor- 
rhage surprisingly well and it is seldom nec- 
essary to ligate a vessel separately. The kid- 
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ney is now dropped back into its normal 
postion, a cigarette drain introduced and the 
wound closed as before. 

Where there is gross evidence of pus in the 
kidney, it is important to determine before 
operation the presence and condition of the 
other kidney and the kidney sufficiency of the 
individual, so that, if at operation the condi- 
tions found argue in favor of nephrectomy, 
this may be undertaken with a full knowledge 
of the existing facts. 

In case a stone is removed from a kidney 
with gross evidence of pus and impaired kid- 
ney tissue, if the impairment is not great, the 
kidney can be drained after the removal of the 
stones in the hope that a cure may result with 
the saving of a kidney of more or less value. 
On the other hand, where the kidney shows 
great changes, and it is evident that the kidney 
is of little value to the individual, and if left 
may be a menace, and if kidney sufficiency 
exists as shown by examination before opera- 
tion, then a nephrectomy should be done. 

In the last few years, I have been removing 
more of these old stone kidneys at the primary 
operation, avoiding often a later difficult and 
dangerous secondary nephrectomy. It has 
been especially in this matter that my own 
work has, in the last few years, shown im- 
provement. In the surgery of kidney-stone 
it is not sufficient merely to remove the stone. 
We must cure our patient and, where possible, 
it is far better to do this with a single operation. 
I have found nephrectomy secondary to 
nephrolithotomy and nephrotomy for drainage 
often most difficult and hazardous; the kidney 
remnant being often bound down in dense 
connective tissue, making removal, except by 
morcellement and within the capsule, impossi- 
ble; and even then I have injured the colon 
and duodenum and had serious and fatal 
hemorrhage in these cases. 

When the stone is in the ureter, the operation 
is on the whole more difficult than when in the 
kidney. If in the upper end of the ureter, the 


operation is much the same as a pyelotomy. 
If well down, the oblique kidney incision must 
be extended along the crest to well toward the 
internal ring, keeping outside the peritoneum. 
All the ureter, except the last few inches, 
can be reached by this incision, the stone may 
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be removed and ureter sutured and field 
drained as in pyelotomy. When the stone is 
projecting toward the bladder, it may be 
removed through a transvesical route. Where 
a stone cannot be reached either from above 
or through the bladder, it may be reached 
through the vagina, or by a parasacral route, 
much the same as a Kraske incision. 

Dr. McArthur and niyself were the first in 
this country to use successfully the X-ray in 
the diagnosis for stone and we were fortunate 
to precede the continental surgeons by some 
months; we were preceded, however, by 
several English operators. Since the intro- 
duction of the X-ray, I have located and re- 
moved by operation stones in about fifty cases. 

I shall not give a detailed report of the 
entire series. I shall simply take a number to 
illustrate the most important points. As an 
example of the simple type of a single stone in 
a non-suppurating kidney, which fortunately 
represents more than one-half the series: 


A. A physician, a class-mate of mine, had a number 
of attacks of renal colic, these became more frequent 
and threatened to invalid him. He came to my ser- 
vice, and my associate, Dr. J. F. Smith, secured several 
very good X-rays showing a stone about the size of 
the end of my thumb in the right pelvis. There was 
but a microscopic amount of pus and blood. No 
attempt was made to catheterize the ureters. A pye- 
lotomy was made, a few drops of urine escaped along 
the drainage for a few days; stitches removed and the 
patient left the hospital on the roth day. 

As illustrating some of the complicated cases I shall 
cite, Ist.: 

B. Cure persistent fistulz. 

Before the days of the X-ray, Dr. Nicholas Senn 
drained a kidney with the probable diagnosis of tuber- 
culosis. The fistula persisted. After the X-ray was 
introduced, I obtained several good skiagraphs, show- 
ing a stone the size of an almond. I removed the stone 
from a kidney, the seat of a mild suppurative process. 
The fistula persisted for years, at first about twenty 
ounces of urine escaped each day. This gradually 
decreased until recently I found that it amounted to 
about an ounce and a half of fluid, and that it con- 
tained less than about one-tenth the solids of the blad- 
der urine. The fistula was a source of discomfort 
and a menace, as at times the tube would come out 
during sleep and the fistula close, so that the tube 
could not be reintroduced, then retention of pus, with 
marked constitutional disturbances would occur, chills, 
fever, etc., and within a few days a discharge of pus 
from the fistula. On that account I recommended a 
secondary nephrectomy. This was done recently with 
great difficulty and the remnant of a kidney (Fig. 11) 
removed. 
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Fig. 11. Chronic suppurative pyelitis with destruction 
of the kidney and replacement by adipose and scar tissue. 
Intermittent obstruction of ureter. A, remnant of kidney 
tissue. 


C. Stone and tuberculosis. 

A girl of 18, sent to me with diagnosis of several ap- 
pendix attacks. I removed the appendix, later she 
had severe attack which was found to be due to kid- 
ney-stone. This was removed. Later attack on same 
side; examination of specimen obtained by ureteral 
catheter showed tubercle bacilli. Nephrectomy, a 
a tuberculous kidney. Patient remained well for 
several years, was then brought to the hospital with 
complete anuria, which had existed for several days. 
Nephrotomy under gas with drainage, followed by a 
large amount of urine from wound. An X-ray showed 
a small stone in lower end of ureter. This passed 
on the tenth day into bladder; the kidney tube re- 
moved. Kidney wound closed rapidly, urinated 
within two weeks, and passed stone, per urethram; 
has been entirely well since this attack, now several 
years ago. 

D. Bilateral stone, with complications: 

A medical student; stone diagnosed and removed 
on one side. Later, pain on other side, stones shown 
by X-ray and removed. This left urinary fistula for 
some months. This curretted and healed later. 
Side upon which first operation was done gave symp- 
toms. X-ray showed four stones. When patient was 
brought to the hospital, he was in such bad condition 
I was afraid to use ether or chloroform. It was at a 
time when we had not learned of the possibilities of 
nitrous oxide. So, under cocaine anesthesia I re- 
moved these four stones. Since that time patient has 
been entirely well. He is now an active successful 
practitioner. 

- E. Bilateral stones of enormous size: 

A young man, brought to my service with distinct his- 
tory of kidney-stone on the right side. X-ray showed a 
large shadow as large as a kidney and several small 
shadows. Operation showed the large shadow was 
an enormous stone in the pelvis, and the other shadows 
stones in calices (Fig. 12). In removing these stones, 


I tore away part of the pelvic mucosa. The patient 
recovered after prolonged drainage. Years later, the 
patient returned with the same symptoms on the other 
side. Here a large kidney tumor could be felt and, on 
palpation, crepitus due to large stones rubbing together 
could be distinctly felt. 

I operated under gas, and removed an enormous collec- 
tion of stones (Fig. 13). The kidney was so riddled 
that I was tempted to do a nephrectomy, but refrained, 
because I did not know the condition of the other kid- 
ney. He died of hemorrhage and shock. Post- 
mortem showed that the first kidney operated on had 
been reduced to a small hydronephrotic sac without 
any kidney substance. 

F. Where X-ray failed to show stone distinctly and 
X-ray burn. 

A man of 60 had symptoms of kidney-stone on the 
left side. This was in the early days of the X-ray 
when our technique was crude. An X-ray failed to 
find stone. I operated and removed a small, flat 
stone, about as large in diameter as a silver dime, from 
the pelvis. The man had had three X-ray exposures 
at intervals of two or three days, none longer than ten 
minutes. Ten days after operation patient had what 
I supposed, in my ignorance, to be erysipelas develop 
on the abdomen. An area a foot in diameter with 
center at the umbilicus. This proved to be an X-ray 
burn which was slow in healing. It took four months 
to heal completely. This was the only burn we have 
had in our series of now several hundred exposures 
for kidney lesions. Another interesting fact in con- 
nection with this case, is that after operation on care- 
ful examination of the X-ray plate we could clearly 
see the stone covered by the twelfth rib. 

G. Stone with anuria. 

Young man of 20 was brought to the hospital with 
complete anuria for a week. Examination showed 
enormous hydronephrotic sac on the left side; this 
was opened and drained; no relief. The next day 
the left kidney was drained. This was found to be 
enlarged by compensatory hypertrophy to about twice 
the size of a normal kidney. A large amount of urine 


Fig. 12. Kidney-stone removed by nephrolithotomy, 
with attempt made to save the kidney. Natural size. 
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Kidney-stone removed by nephrolithotomy, 
Natural size. 


Fig. 13. 
with attempt to save the kidney. 


escaped for weeks from incision; small stone in ureter 
finally expelled, and after the removal of hydrone- 
phrotic sac, complete recovery. 
H. Secondary hemorrhage after nephrolithotomy. 
Civil engineer of 40, with stones in both kidneys. 
One side had been operated on. At second operation 
on other kidney, stones removed by nephrolithotomy. 


Fig. 14. Compensatory hypertrophy of the single func- 
tionating kidney. 
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Fig. 15. Remnant of a kidney from which several 
stones had been removed, leaving a suppurating urinary 
fistula, necessitating nephrectomy. Natural size. 


On eighth day severe secondary hemorrhage and final 
recovery. Patient died later in third operation in the 
hands of another surgeon, during an attempt to remove 
remnant of kidney first operated upon. 

I. Stone ulcerating into duodenum. 

Young man of 25 had abscess in loin opened as 
lumbar or psoas abscess. Pus and urine escaped 


Fig. 16. Twostones in the pelvis of the kidney. Stones 
at A and B. Post-mortem specimen. 
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Fig. 17. Total destruction of the diseased kidney as a 
functionating organ. Kidney reduced to a mass of in- 
flamed fatty tissue containing a stone at A. 


from fistula. X-ray showed stones. The fistula was 
surrounded by a mushroom-like mass of granulations 
with multiple openings, discharging fetid pus and 
urine. Operation: Nephrectomy of infected kidney 
remnant containing stones. This was imbedded in a 
mass of dense connective tissue, as though the kidney 
had been surrounded by a mass of plaster of Paris. 
Kidney remnant removed from within dense fibrous 
capsule. A horn-shaped stone had ulcerated its way 
into duodenum. Death from pulmonary hemorrhage 
on seventh day, due to infected infarcts of both lower 
lobes. 


CONCLUSIONS 

The work of the last ten years has placed 
the diagnosis and treatment of kidney-stone 
on an established basis. The diagnosis is 
determined by a process of exclusion and con- 
firmed by the X-ray. When the diagnosis 
is definite, the treatment should be surgical 
removal, except in cases of small stones, which 


may. be passed, or in cases of extreme age, 
or in the presence of organic lesions which 
strongly contraindicate operation. In a single 
stone in the pelvis of a comparatively sound 
kidney, the operation of pyelotomy with closure 
is the operation of choice. In cases with 
large stone and, especially multiple stones, 
in both pelvis and calices, and in cases with 
considerable infection, nephrolithotomy, with 
or without drainage, should be resorted to. 

In cases in which stones are found in a 
kidney which is so altered as to be of little 
value to the patient and where kidney suffi- 
ciency has been demonstrated and the other 
kidney is not involved, primary nephrectomy 
should be done. In primary stones involving 
but one kidney, pyelotomy and_nephroli- 
thotomy are comparatively safe procedures, 
carrying with them but from 3 to 4 per cent of 
risk. Where both kidneys contain calculi, the 
dangers of the pathological condition and the 
operation for its relief naturally increases. 
And where, because of infection and destruc- 
tive processes, nephrectomy is required, the 
dangers of the operation will depend upon the 
integrity of the other kidney and its functional 
capacity and the dangers resultant upon the 
surgical removal of the diseased organ. 

In my own series of 52 operations done for 
kidney-stone, I have had but one death from 
nephrolithotomy and two deaths from  sec- 
ondary nephrectomies; both made extremely 
difficult because of the necessity of digging 
the kidney remnant out of dense scar tissue 
due to long-standing perinephritic inflamma- 
tion. On the whole, we can to-day regard the 
diagnosis and treatment of kidney-stone aS one 
of the great triumphs of modern surgery, both 
from the standpoint of relieving suffering and 
saving life. 
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STONE, TUBERCULOSIS OF THE KIDNEY, AND PERINEPHRIC 
ABSCESS ' 


By GEORGE TULLY VAUGHAN, M.D. 


Professor of Surgery, Georgetown University, Washington, D.C. 


without infection, although it is proba- 
ble that infection occurs sooner or later 
in the large majority of cases; and in- 
fection, tuberculous or septic, may and proba- 
bly in the majority of cases, does occur without 
the presence of stone. Either of these factors 
may act as the causative agent of the other — 
pus, or blood clot, or bacteria may form the 
nucleus or furnish the colloid material for 
building up a stone; a stone, by wounding or 
irritating the tissues about it, may furnish the 
atrium of entrance or produce the locus min- 
oris resistentiz for pathogenic organisms. 
Thus, we often get stone and suppuration 
together. Beyond what has been stated and 
the belief that the urinary salts are deposited 
in excess because there is a lack of balance be- 
tween ingestion and assimilation, ingestion of 
too much nitrogenous food with too little 
exercise and imperfect oxidation of the nitro- 
genous products, little definite is known as to 
the etiology of calculus. Heredity seems to 
be important. It is claimed that sudden chill- 
ing of the body may cause precipitation of the 
solid material from a saturated urine in the 
renal tubuli, forming a calculus in the paren- 
chyma; or, being washed farther on, it forms the 
nucleus of a stone in the pelvis of the kidney. 
According to the size of the particles, the pre- 
cipitate is known as sand, gravel, or stone. 
The composition is uric acid, urates, calcium 
oxalate, calicum carbonate, ammoniomagne- 
sium phosphate, and rarely cystin or xanthin. 
Primary calculi are usually composed of uric 
acid and oxalate of calcium, one or both, and 
are found in acid urine; secondary calculi are 
composed of phosphate and carbonate of cal- 
cium and phosphate of magnesium, usually 
deposited on a nucleus composed of a primary 
stone or of mucus, pus, blood clot, hair, or other 
foreign matter, in alkaline urine. 
Symptoms. The symptoms of stone in the 


. TONE may exist in the kidney or ureter 


kidney are caused by infection, or the mechani- 
cal action of the stone;, hence, if there is no 
infection, and if the stone is situated so as not 
to produce obstructon or laceration, there will 
be no symptoms. The most reliable symp- 
toms are pain, renal colic, the presence of 
blood, pus, or gravel in the urine, and oliguria, 
or symptoms of suppression of urine. The 
pain is usually felt in the lumbar region of the 
affected side and may be aggravated by motion. 
It may extend along the ureter to the bladder, 
testicle, penis, thigh, foot, and may be referred 
to the sound kidney. Palpation or percussion 
over the kidney may cause pain. Often the 
first sign of calculus is an attack of renal colic 
caused by the stone blocking or traveling along 
the ureter, characterized by excruciating pain 
along the ureter, and often into the testicle and 
inner side of the thigh, frequent micturition 
with a little blood in the urine, vomiting, and 
sometimes chill and fever. 

If the symptoms end suddenly, the stone has 
either dropped back into the kidney pelvis, or 
has completed its journey to the bladder; and 
careful examination of the urine should be 
made for two or three weeks, or the bladder 
may be cystoscoped for the stone. 

If, instead of suddenly ceasing, the symp- 
toms of renal colic merely subside to a subacute 
condition, it means impaction of the calculus 
in the ureter; and, if it continues beyond 24 
hours there are likely to be fever, and pus may 
be formed in the urine. The point of impac- 
tion in the ureter may often be determined by 
the location of the greatest pain and tender- 
ness. Statistics would indicate that the most 
frequent site of lodgment is the juxtavescical 
portion; next, the juxtapelvic; and last, the 
portion at the brim of the bony pelvis. Some- 
times the ureter is so completely blocked by 
the calculus, that nothing passes through it to 
the bladder; then it is that cystoscopy and 
ureteral catheterization are of the greatest 


’ Read before the American Surgical Association, May 5, 1908. 
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value; also the use of the Roentgen-ray, espec- 
ially when the symptoms have been referred 
to both kidneys. 

The retention of the stone in the kidney leads 
to infection and to various destructive changes 
in the organ — most frequently, perhaps, to 
pyelitis or pyonephrosis — sometimes to hy- 
dronephrosis and to pyelonephritis. The 
symptoms of renal calculus in the absence of 
renal colic are pain in the lumbar region which 
varies in character and severity, often a dull, 
heavy ache which may be aggravated by stoop- 
ing, bending, or jarring. There are frequent 
micturition, pyuria, tenderness on palpating 
the affected kidney, and sometimes an appre- 
ciable enlargement of the kidney. Casper 
and others use phloridzin and cryoscopy in 
order to test the functional activity of the kid- 
neys and to compare one kidney with the other. 
Phloridzin injected under the skin, gram .o1, 
produces diabetes which lasts about three hours. 
If one kidney is crippled by reason of a stone, 
tuberculosis, or other cause, the urine from that 
kidney shows a smaller amount of sugar than 
the urine from the healthy kidney. Also, on 
freezing the urine collected from the two kid- 
neys separately, it is found that the urine from 
the crippled kidney contains less solid matter 
in solution and therefore freezes at a higher 
temperature (less degree of cold) than that 
from the healthy kidney. 

If the disease last long, constitutional symp- 
toms, fever, chills, and loss of flesh, come on. 


TUBERCULOSIS OF THE KIDNEY 


The consensus of opinion to-day is that 
tuberculosis of the kidney is, as a rule, of he- 
matogenous origin and often unilateral, being 
primary in the kidney in about 15 per cent of 
cases (Watson, Tuffier, quoted by Walker), and 
secondary, in the majority of cases, to tuber- 
culous foci in other parts of the body, as the 
bronchial and lumbar glands (Walker). Very 
rarely it is secondary to tuberculosis of the 
bladder. Sometimes the organ is invaded 
from an adjacent tuberculous vertebra. 

It seems that injury of the kidney, as by blows 
or the presence of stone, and the various in- 
flammations, including gonorrhceal, predispose 
to the occurrence of tuberculosis; the age dur- 
ing which most patients are affected is from 


693 


20 to 45, but the limits are from 3 months to 
70 years; as to sex, women slightly predom- 
inate; and the right kidney suffers more fre- 
quently than the left. The ureter is said to be 
affected in 10 or 12 per cent of cases. The 
sound kidney is usually enlarged by hyper- 
trophy. The tissues surrounding the kidney 
are not infrequently involved and perinephric 
abscess may result, 

Symptoms. ‘These may be frank or insid- 
ious, and may be divided into urinary, vesical, 
renal, and general. 

Urinary symptoms. The first symptom is 
usually polyuria, which may last a month or so, 
with no change in the composition of the urine, 
except that it is low in specific gravity. Blood 
and pus soon appear —the former usually 
intermittent and in small quantity, requiring 
a microscope for its detection; at other times 
the quantity may be considerable. 

Pus may be small in quantity but is usually 
found early and in abundance, often forming 
a large precipitate up to one-half the urine by 
volume. Crumbling caseous particles occur 
in the urine and in them tubercle bacilli are 
often found. Tubercle bacilli are found in 
the urine in 70 to 80 per cent of cases, if care- 
ful examination is made (Casper). The-phlor- 
idzin and cryoscopy tests are valuable. 

Vesical symptoms. Frequent and painful 
micturition is nearly always present, the fre- 
quency varying from every two or three hours 
to every ten or fifteen minutes, night and day, 
and the pain from a slight, uneasy sensation to 
one of severe burning and tenesmus. These 
symptoms are not due to tuberculous ulcers 
in the bladder, but simply to irritation from 
the tuberculous urine. The cystoscope shows 
injection of the bladder mucous membrane, and 
especially a red inflamed elevation around the 
mouth of the ureter on the affected side — oc- 
casionally tuberculous ulcers near the ureteral 
mouth. 

Renal sympioms. Rarely no pain is felt in 
the region of the kidney. Usually there is 
pain of a dull, aching or sharp lancinating, 
character, intermittent or almost continuous, 
sometimes radiating to the groin, testicle, penis, 
or umbilicus, or even to the shoulder. In per- 


haps 30 per cent of cases, a mass can be felt 
and in the majority there is tenderness on deep 
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pressure — occasionally the thickened ureter 
can be recognized by palpation. 

General symptoms. ‘There are chills, fever, 
sweats, loss of flesh, vomiting, and uremia. 
The fever is seldom noticed as an early symp- 
tom, later it is well marked, may be irregular, 
intermittent, moderate, high, and associated 
with chills or chilly sensations, and profuse 
sweats. The pulse corresponds. Anorexia, 
indigestion, anzemia, and loss of flesh soon fol- 
low and a cachexia is established. Uramia 
usually means that both kidneys have been 
invaded. 


The course of the disease varies, death may | 


result within a few months or a year after its 
inception, or it may be much longer delayed, 
and the patient may have fairly good health for 
several years. » 


-PERINEPHRIC ABSCESS] 


Perinephric abscess is the result of infection 
of the tissues immediately surrounding the 
kidney. Casper makes three divisions, namely, 
peri-, epi-, and para-nephritis — the first mean- 
ing inflammation of the fibrous capsule, the 
second that of the fatty capsule, and the third 
that of the retroperitoneal mass of fat behind 
the kidney. Usually it is not possible to differ- 
entiate between them, and the term perinephric 
abscess is used here to mean a collection of pus 
in the fat surrounding or adjacent to the kid- 
ney — so often of doubtful origin and diffi- 
cult of explanation. 

The abscess may be primary, as the result of 
traumatism or of hematogenous infection; but 
far more frequently, it is secondary to some 
infection of the kidney or other organ, such 
as the appendix, gall-bladder, spleen, lung, 
pleura, bones, prostate, bladder, or rectum. 
As it is sometimes impossible to discover any 
other primary focus, it is thought that infec- 
tion may take place through the unbroken 
walls of the colon. The affection is more fre- 
quent in men and on the right side, but is 
occasionally bilateral. The abscess may be 
single or multiple, and the pus may be odor- 
less, or it may have a fecal or urinous odor. 
The abscess may be partly within and partly 
without the kidney, and is usually behind that 
organ, but may be above, below, or in front 
of it. The pus may burrow in any direction 
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— behind the peritoneum and break into the 
rectum, bladder, vagina, urethra, kidney, or 
ureter; it may follow the iliac vessels to Pou- 
part’s ligament, or pass through the sacrosci- 
atic foramen and point in the gluteal region; 
it may break into the stomach, liver, intestine, 
pericardium, or peritoneal cavity; but the most 
common places for pointing are in the lumbar 
region (Pettit’s triangle), and the pleural cavity 
(White and Martin). 


DIFFERENTIAL DIAGNOSIS BETWEEN STONE IN 


THE 


KIDNEY, TUBERCULOSIS OF THE KIDNEY, AND 
PERINEPHRIC ABSCESS 


Stone in the Tuberculosis of | Perinephric Ab- 
Kidney. the Kidney. scess, 

Pain. Dull, aching, Dull, aching, Dull, aching, 
burning, sharp, | more apt to_be| continuous. Re- 
lancinating, inter- | continuous. Re- | nal colic rare. 
mittent. Renal | nal colic rare. 
colic common. 

Tenderness.| Usually present. Well marked. Well marked. 

Mass or Tu-} Seldom felt. Often felt, de- Usually _ felt, 

mor. ed and move-|irregular, not 
able with respira- | moving with res- 
tion. piration. 

Hematuria. Occurs early, Occurs early, Not present. 
intermittent, | small-quantity— 
small quantity. may be large. 

Polyuria. No. Inearliest stage.| No. 

Pyuria. Intermittent, Nearly always Sometimes 
may not be pres- | present in abun- |present. 
ent. dance. 

Micturition.| Frequent. Frequent. Often not af- 

fected. 

Cystoscopy Perhaps pus or Pus from one May be nega: 

and ureter-| blood from ure- | or both ureters, | tive, unless sec- 
al catheter-| ter. ulceration of the | ondary to kidney 
ization. bladder or cysti- | disease, or ab- 
tis. scess communi- 
cates with ureter. 
May follow either 
of the other dis- 

eases. 


The Roentgen-ray may show a stone jin the kidney; its negative 
evidence is not always reliable. The tuberculin test may establish the 
presence of tuberculosis. 

Symptoms. Pain, tenderness, chill, fever, 
and a palpable mass are the chief symptoms. 
Pain is felt in the loin and is aggravated by 
pressure or motion, so that the muscles are con- 
tracted in such a way as to diminish pressure 
and prevent motion; thus the patient lies on 
his back with the thigh flexed and adducted, 
and the spine flexed with the cavity towards 
the affected side. Pain may be felt along the 


ureter, in the genitalia, the inner side of the 
thigh or the foot, and the latter may show 
cedema or swelling. The area of dullness in 
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the loin is increased and a tender, irregular, 
diffused mass, fixed and motionless on respira- 
tion, is felt. C&dema and fluctuation may be 
present. The urine may contain pus when 
the kidney is sound, if the abscess communi- 
cates with the ureter. (See case 2.) 

Other symptoms may be sweating, vomiting, 
anorexia, and leucocytosis. 

Treatment. A stone in the kidney should be 
removed as soon as possible, whether or not it 
is causing trouble, as trouble would inevitably 
occur in time and the safest time for removal is 
before infection or inflammation sets in. A 
stone impacted in the ureter should be removed, 
after a reasonable delay to see if it is able to 
reach the bladder. Reasonable delay cannot 
be exactly given in time, as it depends. on the 
symptoms and circumstances. As a rule, 48 
hours is long enough to wait, but sometimes it 
may be advisable to wait a week. The longer 
the delay, the greater the danger of damage 
to the kidney and ureter. To prevent the 
recurrence of stone in the kidney after operation, 
is a great desideratum. 

The use of the drainage tube, until all infec- 
tion has disappeared, is important. The diet 
and habits of the patient should be regulated in 
order to get the proper adjustment between 
ingestion and assimilation. Alkaline salts, 
lithium citrate and acetate, for uric acid stone, 
and oxalic acid for phosphate stones, are used. 

The question often comes up as to the pro- 
priety of removing a kindey which has con- 
tinued to reproduce calculi. This should not 
be done as long as there is any hope of saving 
the kidney. In cases where the kidney has 
been destroyed and only a pus sac remains, and 
in pyelonephritis with multiple abscesses and 
continued suppuration in spite of treatment, 
nephrectomy is advisable. 

Tuberculosis of the kidney, if recognized 
when it is limited to one kidney, should be 
treated by nephrectomy. If the ureter is 
affected, it should be removed with the kidney. 
The best incision for nephrectomy is the Morris 
incision, passing obliquely downward and for- 
ward between the last rib and crest of the ilium. 
It may be continued on to a point just above 
the external abdominal, ring when it is necessary 
to expose the ureter as far as, and part way 
into, the pelvis. For calculi impacted in the 
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vesical portion of the ureter, the mouth of the 
ureter may be dilated or cut from within the 
bladder, through speculum, or cystoscope, or 
suprapubic section. Stone in the juxtavesical 
portion of the ureter in the female may be 
removed through the vagina, or in the male by 
an incision through the posterior part of the 
ischiorectal fossa (Rigby, Annals of Surgery, 
November, 1907). 

If both kidneys are tuberculous and suppur- 
ating, nephrostomy and free drainage should 
be provided. Proper hygienic and climatic 
treatment, are of course, essential. 

Perinephric abscess should be treated by 
incision and drainage as soon as possible, and 
the origin should be ascertained and treated 
appropriately. 

Below are reported a few selected cases, illus- 
trative of the conditions discussed. 


1. Patent Urachus — Stones in Both Kidneys — 
Four Operations within Two Years and a Hal}. 

This was a healthy looking man, 40 years old, who 
was operated on, June 25, 1904, for patent urachus, the 
urachus being dissected out down to the bladder. 
About six years previous to this operation, the patient 
began to have attacks suggesting stone in the right 
kidney; and, a little later, pain began to occur in the left 
kidney. He had several attacks of severe pain in the 
region of the kidneys — sometimes renal colic. Two 
months after recovery from the operation on the urachus, 
he was taken with severe pain in the right loin, extend- 
ing along the course of the ureter, bloody purulent urine, 
chill, vomiting, delirium, pulse 120 to 140, temperature 
104, face and feet slightly swollen. 

The right kidney was exposed and opened from its 
convex border to the pelvis, evacuating urine and pus 
and removing a round, smooth, dark-brown calculus 
about 13 m.m.in diameter. (See fig. 1.) The kidney 
pelvis was considerably dilated, evidently from obstruc- 
tion by the stone, but no abscesses in the parenchyma 
were found. A rubber tube for drainage was fastened 
in the kidney. Recovery in one month, and no further 
trouble until February, 1905, when he had an attack of 
renal colic on the left side and passed several small 
calucli. A month later he had a similar attack with 
chill, fever (106), oliguria, and delirium, from which he 
soon recovered. Examination in April, about a month 
after this attack, showed hardness and tenderness in the 
region of the left kidney; and operation was recommended 
and performed, May 1, 1905, using the oblique incision 
and removing the r2th rib, as it was in the way. (See 


fig. 4.) Before opening the kidney, two stones could be 
felt in the lower part of the organ. Incision through 
the convex border to the pelvis was made and the two 
stones removed from two separate calices or infundibula. 
(See figure 2.) Othersmall fragments were felt and one 
was removed; and the parts irrigated with salt solution 
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STONES FROM KIDNEYS OF A. WILLIAMS 


Stone removed from right kidney, August 21, 1904. 


12 mm. 


Fig. 2. 
Stones from left kidney, May 1, 1905. 


Stones from left kidney, December 6, 1906. 


Fig. 4. 
Bone in box. 


; 13.5 mm. 

Fig. 1. 
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mm. — 
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25{mm. 20 mm. 12mm, 8.5 mm, omm, 5.33mm. 3.5mm, 

Fig. 3. 
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in the hope of washing the fragments out. There was 
no obstruction at that time, the kidney was about nor- 
mal in size, but much congested and no pus or urine was 
found. The wound in the kidney was closed with 
catgut around a rubber drainage tube. The tube was 
worn about 4 weeks and recovery seemed complete in 
6 weeks, the patient regaining his appetite, weight, and 
general feeling of comfort. There was no further 
trouble for a year, when in June, 1906, he was taken 
with pain in the left hip and loin, chills, fever — these 
symptoms lasting some time — no typical attack of 
renal colic. Four months later, the symptoms returned 
with considerable pyuria and, December 6, 1906, the left 
kidney was again operated on. The abscess in the 
kidney had just reached the surface by a small opening 
in the lumbar region. The kidney was exposed at a 
depth of 3 inches from the skin, opened and fully 500 c.c. 
of thick, creamy pus evacuated. The pelvis and calices 
were much dilated and a large coral calculus was re- 
moved in fragments. (Seefigure 4.) Strongadhesions 
existed everywhere. The cavity was irrigated with 
salt solution and two rubber tubes were sewed in place. 
The patient recovered with his usual promptness, and 
by the end of January, 1907, had gained 20 pounds in 
weight and seemed in perfect health. There has been 
no further trouble up to this time, 16 months after the 
last operation. 


Remarks. The number of operations in a 
short space of time is unusual, and the prompt- 
ness and facility with which the patient recov- 
ered from every operation remarkable. The 
history may be summed up thus: 

First operation, June, 1904 — excision of 
patent urachus. 

Second operation, August, 1904 — stone re- 
moved from right kidney. 

Third operation, May, 1905 — 2 stones re- 
moved from left kidney. 

Fourth operation, December, 1906 — coral 
stone removed from left kidney. 

It is probable that the urachus became 
infected through the bladder from the kidneys, 
and it was this leakage of foul-smelling urine 
and pus from his navel that induced the patient 
to have the urachus excised. The right kidney 
seems to have been first affected with stone. At 
the operation only one stone was found, it was 
removed and this kidney has given rise to no 
further symptoms for nearly 4 years. On the 
other hand, the left kidney when first operated 
on contained some fragments and it is not cer- 
tain that all were removed. This may account 
for the recurrence of stone and pus, requiring a 
second operation on the left kidney in about 
18 months after the first. 


697 


Shultz, November 4, 1907. 
2} inches; circumference, 44 inches. 


Weight, 915 grains; length, 


2. Enormous Stone in the Juxtavesical Portion of 
the Right Ureter — a Small Stone in the Vesical Portion 
—a Large Perinephric Abscess Draining into the 
Ureter. 

A woman, 33 years old, was referred to me by Dr. 
S. L. Owens, and was admitted to Georgetown Uni- 
versity Hospital with the following history: Three 
years before she had been operated on for stone in the 
right ureter by a median abdominal incision and made 
a good recovery. Had articular rheumatism, January, 
1907, affecting knees, ankles, and tarsal joints, and 
lasting about a month. Her present trouble began 
about a month ago with an attack of renal colic on the 
right side. At first, the pain was sharp and intermittent. 
After a few days, it became continuous, less severe, but 
with exacerbations, requiring morphine frequently. 
These symptoms, with frequent urination, chills, fever, 
and blood and pus in the urine, have continued to the 
present time. 

Examination shows rigidity of muscles and tender- 
ness over the right side of the abdomen. By vagina a 
hard mass, about as large as a hen’s egg, could be felt 
anterior and to the right of the cervix uteri, and was 
thought to be a stone in the ureter or just outside of the 
ureter. Anincision was made in the vagina and a large 
stone removed from the ureter. (See figure 5.) 

The removal of the stone was followed by the dis- 
charge of a quantity of foul-smelling pus and urine. 
The ureter was much dilated and admitted the passage 
of a large bougie, No. 20, as far as the brim of the 
pelvis. There was free discharge of urine and pus, 
and the patient did well for a week, when pain in the 
region of the right kidney became troublesome — a 
continual, dull, aching pain, and the temperature and 
pulse rose again. The urine from the bladder was 
clear — that from the ureterovaginal fistula contained 
pus in abundance. Pyelitis or pyelonephritis was 
thought to exist, with obstruction of the lower end of the 
ureter, and it was decided to open the kidney and ex- 
plore the ureter. A sound, passed into the bladder, 
readily detected a stone in the mouth of the right ureter. 
This was removed by passing the little finger of one 
hand into the bladder, through the urethra, and two 
fingers of the other hand into the vagina. By this 


means the little stone was worked into the bladder and 
then out through the urethra. The stone is represented 
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Fig. 5. Stone from right ureter bladder end of Mrs. ae 
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Fig. 6. Tuberculous kidney. 


in figure 5 as the sharp-pointed fragment attached to 
one end of the large stone. An oblique incision was 
then made to expose the kidney, when a large abscess, 
capacity about 750 c.c., wasopened. The abscess was 
situated above and behind the kidney, and the latter had 
been displaced downward until its upper pole corre- 
sponded with the middle of the space between the last 
rib and the crest of the ilium. No communication 
could be found with the kidney, and the kidney looked 
and felt normal, but it was opened by an incision through 
its convex border into the pelvis and the finger was 
inserted into the pelvis. Nothing abnormal was 
found. The wound in the kidney was closed without 
drainage and the muscles and skin were closed, leaving 
room for drainage of the abscess by tube and gauze. 
Recovery was rapid and in four whe the patient was 
discharged well, except for a slight leak from the uretero- 
vaginal fistula which soon closed spontaneously.~ * = 


Remarks. The interesting : features ¥ about 
this case were: 1. The enormous size of the 
calculus, weighing 61 grams (915 grains), meas- 
uring 7 c.m. (2} in.) in length and 11.5 c.m. 
(44 in.) in circumference. It was whitish in 
color and irregularly spindle-shaped; 2. The 
occurrence of a large perinephric abscess, com- 
municating at some point with the ureter, but 
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Fig. 7. Tuberculous kidney and ureter. 


apparently having no communication with the 
kidney. The abscess probably originated 
from the kidney while occupied by the stone 
without leaving any macroscopic evidence of 
the fact, and as it grew in size finally ruptured 
into the ureter behind the calculus. 


3. Pyelonephritis of the Left Kidney with Calculi and 
Pyelitis of the Right Kidney — Probably of Gonorrheal 
Origin — Removal of the Left Kidney and Ureter — 
Later Operation on and Drainage of the Right Kidney. 

A man, aged 26 years, gave a history of gonorrhceal 
urethritis 4 years before and had continued to discharge 
pus from the urethra ever since. Pain in the region of 
the left kidney had been almost continuous, with occa- 
sional pain in the right side. He had been treated by 
internal medication and vesical irrigation, but the pus 
continued to flow and his health todecline. Chills and 
fever have been frequent and micturition averages once 
an hour, day and night. Patient had lost about one- 
third of his normal weight and was thin and sallow. 
Pulse 80 to 94, temperature 98.4 to 99.4. Thickening 
and tenderness were detected in the left loin. No 
gonococci or tubercle bacilli were found in the urine. 

The left kidney was exposed by an oblique incision, 
and was found converted into a multilocular pus sac, 
the parenchyma having been destroyed, containin 
some pus and about a teaspoonful of gravel and s 
calculi. The ureter was thickened and dilated its 
entire length, its lumen admitting the index finger. 
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The kidney was removed and the ureter to within 2 or 
3 inches of the bladder, making a second incision in 
front from near the crest of the ilium, inward and down- 
ward to a point just above the internal abdominal ring. 
The stump of the ureter was stitched to the skin in the 
inguinal region. Much improvement followed this op- 
eration, but urine continued to flow through the stump 
of the ureter, when in March, 1906, about 18 months 
later, it was decided to open and drain the right kidney. 
This was done and a suppurative pyelitis was found. 
The kidney was opened from convex border to pelvis, 
and then sewed up around a rubber drainage tube, 
which was left in place one month and a half, when the 
urine was nearly all passing to the bladder. The fistula 
left by the tube soon healed and that from the ureteral 
stump healed a few months later, the patient gained his 
normal weight and returned to his work six years from 
the beginning of his disease, and after two years continu- 
ous stay in hospital. When seen recently, the patient 
was in fair heaith, up to his normal weight, attending to 
his business but was still passing some pus with his 
urine and the ureteral fistula had opened again. 

4. Tuberculosis of the Right Kidney and Ureter — 
Nephro-Ureterectomy — Death. 

A woman, 28 years old, the mother of one child, was 
taken sick in February, 1904, with cold, cough, frequent 
urination, cessation of menstruation, and pain in the 
right loin. In April, pus was found in the urine and 
she went to bed with fever, 98 to 104, nausea, occa- 
sional vomiting, and rapid loss of flesh. Examination 
3 months after the disease began, showed a very sick 
woman, suffering much pain in the right loin, frequent 
urination, and pulse 120, temperature 97.2 to 102. A 


nodulated tender mass could be easily felt below the 
ribs on the right side and extending into the iliac fossa. 
Tubercle bacilli found in the urine. The kidney and 
the ureter to a little below the brim of the pelvis were 
removed through the oblique incision. Death, three 
days later during a convulsion. It was impossible to 
ascertain the quantity of urine passed, as it was passed 
involuntarily. The kidney was studded throughout 
with small tuberculous nodules and abscesses. The 
ureter also was very much thickened and diseased. 
(See figures 6 and 7.) 


Remarks. No doubt, both kidneys were 
diseased and after the operation the remaining 
one was unable to keep up the work of elimina- 
tion to a viable degree. The patient was 
doomed and had no chance of cure under any 
method of treatment. 


5. Perinephric Abscess Communicating with the 
Kidney, Result of Catheterization in a Patient with 
Fractured Spine. 

A man, 32 years old, had a laminectomy performed, 
March, 1902, on account of fracture of the r1th and rath 
dorsal vertebra. After six months of catheterization; 
the patient had chill, fever, sweats, pain in the right 
loin, pus in the urine, and a tender mass could be felt 
in the region of the right kidney. 

Operation showed a large perinephric abscess behind 
the kidney and communicating with its lower portion. 
The abscess was drained and the patient recovered in . 
six weeks. Seven months, later death occurred from 
acute intestinal obstruction. 


ACUTE UNILATERAL HAMATOGENOUS INFECTIONS OF THE 
KIDNEY' 


By GEORGE EMERSON BREWER, M. D. 


have been presented this morning upon 

the surgical diseases of the kidney, I 

desire very briefly to call the attention of 
the Association to a type of acute renal disease, 
which is not, as a rule, recognized by the pro- 
fession. I refer to the early stage of an acute 
hematogenous infection of one kidney. That 
I am justified in stating that the condition is 
not generally recognized, is evidenced by the 
fact that, of nine more or less typical examples 
of the disease which have been admitted to my 
service at the Roosevelt Hospital during the 


| N connection with the other papers which 


past four years, only one came in with a diag- 
nosis of renal infection. Of the other eight, 
one was diagnosticated acute cholecystitis, 
one a perforating lesion of the colon, one gen- 
eral sepsis, the remaining five being sent in 
with the diagnosis of acute appendicitis. 

The condition to which I refer was first 
brought to my attention by the following case, 
which occurred in my service at the New York 
City Hospital some twelve years ago. The 
patient was a female, aged twenty years, ad- 
mitted to the hospital suffering from double 
femoral fracture and multiple contusions of 
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the body. After some three weeks of treat- 
ment, during which there were no evidences 
of disease or infection of any kind, she sud- 
denly became violently ill, with symptoms sug- 
gesting an attack of grippe. The temperature 
rose to 104° F. or more; the pulse was accel- 
erated; she complained of pain in the back 
and extremities. After two or three days of 
observation, a careful examination revealed 
tenderness over the right kidney, albumen and 
pus in the urine. Exploratory nephrectomy 
was advised, and refused by the patient. The 
symptoms increased in severity; she com- 
plained of constant aching pain in the right 
flank, had a number of chills, became delirious, 
and presented every evidence of a profound 
and rapidly progressive sepsis. At no time did 
she complain of pain or tenderness over the 
left kidney. Consent was finally obtained for 
operation. Under a general anesthesia, the 
right kidney was exposed by a lumbar incision. 
The perirenal fat was found to be cedematous, 
the surface of the kidney was studded with 
deep, red, elevated lesions. On incising the 
cortex, the entire parenchyma was found to be 
filled with minute abscesses, the largest being 
about 0.5 cm. in diameter. There was consid- 
erable hemorrhage from the cut surface of the 
kidney, which was controlled with difficulty. 
As the patient’s condition was critical, the kid- 
ney incision was packed with gauze, and the 
external wound partly united and dressed. 
She died within twelve hours. 

During the next five years two other cases 
were encountered, each almost identical in 
onset, clinical history, and pathological find- 
ings. In both of these cases the kidney was 
explored, incised, and drained. Both died 
within twenty-four hours. 

Up to this time I feared to perform a nephrec- 
tomy, for the reason that I believed the lesion 
to be bilateral, although the symptoms pointed 
to one side only. 

The next case, was, as will be seen, more 
carefully studied, and, the treatment being the 
same, the autopsy gave me my first definite 
conception of the true pathological lesion, and 
clearly pointed to more radical treatment. 

The patient was a man, aged twenty-one 
years, who, at first, complained of general pain 
and fever. The symptoms temporarily sub- 
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sided, but three weeks later pain occurred over 
the right kidney region, and was accompanied 
by a rapidly rising temperature and other 
symptoms of progressive sepsis. On exam- 
ination, there was tenderness and some muscu- 
lar rigidity in the right flank. The urine was 
albuminous, contained some pus, a few red 
cells, and casts. Urine from the right kidney 
was scanty, highly albuminous, contained many 
red cells, and a few white cells; that from the 
left practically normal. Temperature, 105.5° 
F.; leucocytes, 20,200. No evidence of other 
septic foci could be found. The right kidney 
was exposed by lumbar incision, and freely 
opened by a cortical cut. The entire paren- 
chyma was studded with minute abscesses. 
Drainage was inserted, and the wound partly 
closed. There was marked improvement in 
the symptoms, which continued for several 
days, but this improvement was succeeded by 
a gradual return of the septic manifestations, 
with scanty albuminous urine, delirium, and 
death. On autopsy, the right kidney was 
found to be completely destroyed by numerous 
abscesses. The left kidney, spleen, and other 
organs showed the presence of very recent 
septic infarcts, which had not broken down. 
Cultures demonstrated streptococcus pyogenes. 
In this case the lesion was evidently unilateral 
at the time of the first operation; and, had the 
kidney been removed at that time, recovery 
would probably have occurred. 

This case served to awaken my interest in 
the matter, and, taken in connection with my 
previous experience, conclusively demonstrated 
that in these cases we have to do with a severe 
type of infection, presenting an obscure sym- 
ptomatology, which tends to progress rapidly 
to a fatal termination, unless something far 
more radical in the way of treatment be em- 
ployed than that carried out in my earlier cases. 

It is a well known and generally accepted 
fatt, that during the progress of any acute in- 
fectious disease a certain number of micro- 
organisms find their way into the blood current. 
It has also been shown, by numerous experi- 
ments, that many of these organisms are ex- 
creted through the kidneys. If the number of 


organisms is comparatively small, if their 
virulence is low, and if the kidneys are in a 
healthy condition, the transit of these organ- 
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isms through the renal apparatus gives rise to 
no demonstrable lesion. If, on the other hand, 
the number of the organisms is large, if their 
virulence is high, or if one or both kidneys are 
diseased, lesions are produced, which may vary 
from a slight, cloudy swelling or glomerular 
nephritis, to a complete destruction of the organ 
by purulent infiltration or necrosis. 

The lesions most commonly found in these 
cases are due to a plugging of the smaller arteries 
and capillary vessels with groups of organisms. 
These minute emboli are later surrounded by 
an encircling zone of round cell infiltration. 
Where the larger trunks are thus involved, 
triangular infarcts are present; where the cap- 
illaries only are involved, minute abscesses are 
seen throughout the cortex and beneath the 
capsule. If the process is allowed to go on, 
the bacterial emboli are rarely recognized, 
only areas of necrosis and purulent infiltration 
are found. At a still later stage many of these 
collections of pus coalesce, forming larger 
parenchymatous abscesses, which may rupture 
through the capsule giving rise to a perine- 
phritis, or into the pelvis giving the typical 
picture of pyelonephritis. In some of the 
cases, the condition has been described as an 
acute, purulent, interstitial nephritis. In the 
writer’s opinion, all of these appearances are 
but different stages of the same process. 

As Israel had already called attention to the 
fact that trauma, calculus disease, ureteral 
obstruction, and floating kidney, act as strong 
predisposing factors in directing a given blood 
infection to one kidney, a series of animal ex- 
periments were undertaken to verify these 
statements and to afford an opportunity of 
studying the lesions thus produced. 

Broth cultures of various pathogenic organ- 
isms, as the colon bacillus, bacillus typhosus, 
streptococcus pyogenes, staphylococcus pyo- 
genes aureus, pneumococcus, and others were 
injected into the ear veins of rabbits and dogs, 
and one kidney subjected to various forms and 
degrees of trauma. In other cases, conditions 
simulating calculus were produced by injecting 
bismuth paste into the pelvis and ureter; while 
in others, the ureter was ligated. In a large 
proportion of these experiments, lesions were 
produced in the injured kidney identical with 
these found in our clinical cases. A record of 


these experiments, together with a report of 
thirteen clinical cases, was publised in Sur- 
GERY, GYNECOLOGY AND OBSTETRICS in May, 
1906, to which the reader is referred for further 
details. 

Without dwelling further upon the pathology 
of these cases, the writer will proceed to describe 
the three clinical types of the infection. 

First, the severe type, in which the toxemia 
is so great as to obscure the comparatively mild 
renal symptoms. This type progresses rapidly 
to a fatal termination unless promptly arrested 
by nephrectomy. Thirteen cases of this type 
have come under the observation of the writer, 
of which five were treated by nephrotomy and 
drainage, death following in every instance; 
eight were treated by nephrectomy, all recov- 
ering. The following two cases will serve as 
examples. 

A woman, aged 22 years, experienced a 
severe pain in the epigastrium and right side 
of abdomen, with vomiting and high fever. 
She was sent to the Roosevelt Hospital with a 
diagnosis of acute appendicitis. On examina- 
tion, the appendix region was free from evi- 
dence of inflammation. There was, however, 
pain and muscular rigidity in the right hypo- 
chondriac region, with tender points over the 
gall-bladder and costovertebral angle. Tem- 
perature 105° F.; pulse 120; leucocytes, 18,000. 

Cystoscopic examination was negative, urine 
from the right kidney scanty and slightly al- 
buminous, few pus and blood cells; that from 
the left kidney was abundant and apparently 
normal. Widal negative; no plasmodia; no 
tubercle bacilli in the urine. The diagnosis 
rested between an acute infection of the gall- 
bladder or kidney. Small anterior incision; 
gall-bladder and liver found to be normal, but 
the right kidney seemed to be enlarged. An- 
terior incision united, and the kidney exposed 
by lumbar route. The perinephritic fatty 
tissue was cedematous; the kidney enlarged, 
highly congested, and the seat of innumerable 
small infarcts. Nephrectomy performed. After 
operation, the temperature fell from 105.5° F. 
to 97° F. within twelve hours, and thereafter 
remained practically normal. 


She made a satisfactory convalescence. Mi- 


croscopic examination of the specimen showed 
it to be filled with minute, embolic abscesses. 
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One year later this patient married and 
became pregnant. I had an opportunity of 
examining her urine before and after her 
confinement. It was normal in every respect. 
Her confinement was normal, and she presented 
the picture of robust health two months later. 

A young, married woman was admitted to 
the Roosevelt Hospital, suffering from right- 
sided abdominal pain, high fever, and extreme 
nervous restlessness. Six weeks. before, she 
had an attack of supposed peritonitis from 
unknown cause. After recovery from this, 
she remained well until forty-eight hours before 
admission to the hospital, when she began to 
complain of pain in the region of the gall- 
bladder, with vomiting "and a rapidly rising 
temperature. On admission, the temperature 
was 105.8° F.; pulse 140; rapid respiration. 
Examination of the chest was negative. On 
attempting to palpate the abdomen, the patient 
complained of such extreme tenderness, and 
became so excited and hysterical, that nothing 
could be elicited. (These symptoms were un- 
doubtedly exaggerated by the presence of a co- 
existing exophthalmic goitre.) The following 
morning the temperature had fallen to 102° F., 
but the pulse was extremely rapid and weak. 
Abdominal palpation revealed tenderness and 
marked muscular rigidity in the upper right 
quadrant, tenderness to pressure over the lower 
costal arches, and some pain on pressure over 
McBurney’s point and in the costovertebral 
angle. Blood count showed 16,000 leucocytes, 
and 79 per cent polynuclears. Urine was 
abundant, contained a trace of albumin, and 
a few pus cells. 

She was immediately prepared for operation, 
the diagnosis resting between cholecystitis, 
subphrenic abscess, or abscess of the liver. An 
incision through the right rectus muscle re- 
vealed no intraabdominal lesion, save‘a slight 
redness and cedema of the peritoneum overlying 
the right kidney. The anterior incision was 
closed, and the kidney exposed by a lumbar 
opening. The perirenal fat was oedematous, 
the kidney was highly congested, and its cortex 
studded with dark-red lesions. Nephrectomy, 
followed by an intravenous infusion of 1500 
c.c. of normal salt solution. After removal, 
the kidney was bisected and found to be the 
seat of numerous infarcts and minute abscesses. 
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Cultures taken from a freshly opened abscess 
gave a growth resembling the colon bacillus, 
but on further investigation it was found to be 
a non-pathogenic organism, probably a con- 
tamination. The patient made an uninter- 
rupted recovery, the temperature falling to 
normal immediately after operation. 

It will be observed that in both of these cases, 
the symptoms and signs strongly pointed to an 
intraperitoneal septic focus, rather than to a 
lesion of the kidney. In fact, in the second 
instance, I felt so sure of the diagnosis that no 
cystoscopic examination was made. 

The next group of cases may be classed as 
the intermediary type, for the reason that while 
the initial symptoms may be as severe, the 
evidences of grave and progressive toxemia 
are wanting. 

These cases, like the preceding group, often 
simulate in their symptomatology, appendicitis, 
cholecystitis, or abscesses of the liver. If 
unrecognized and unrelieved by appropriate 
treatment, they go on to the formation of the 
more definite and more easily recognized text- 
book lesions, as renal abscess, perinephritic 
abscess, pyelonephritis, or pyonephrosis. 

In not a few instances, where the local pain is 
mild in character, or where the mind is clouded 
by the toxemia, fever is the only symptom 
which attracts the attention of the medical 
attendant, and in these cases a diagnosis of 
typhoid fever is not infrequently made. The 
lesions in these cases, while the same in general 
character as in the severe type, are fewer and 
more scattered, and the amount of renal tissue 
involved is less. Stripping the capsule from 
the affected organ when the lesions are small, or 
combined with the opening and draining of 
cortical abscesses or areas of necrosis when 
present, constitutes the best treatment. In . 
certain instances where the treatment has been 
delayed too long, the suppurative process con- 
tinues and a secondary nephrectomy may be 
necessary. 

Six cases of the intermediary type have been 
operated upon by the writer. All were decap- 
sulated. In two cases, in addition to the decap- 
sulation, several cortical abscesses, or areas of 
softening and necrosis, were opened and drained 
by gauze tape. All made satisfactory recov- 
eries, although in the drained cases the con- 
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valescence was slow, and in one the tempera- 
ture persisted for several weeks. 

The following examples are fairly represen- 
tative of this class. A female patient, aged 
thirty-two years, was sent in with a diagnosis 
of acute appendicitis. The attack began by a 
severe right-sided abdominal pain, high fever, 
and prostration. There was marked muscular 
rigidity over the appendix and gall-bladder 
regions, with tenderness both in front and in 
the costovertebral angle. In this instance, the 
urinary analysis showed no red cells, only 
albumin and a few leucocytes. The tempera- 
ture on admission was 102.4° F.; pulse 120; 
leucocytes 20,400. Although the temperature 
fell to 99.5° F. during the night, she was pre- 
pared for operation. An anterior incision was 
made, and the gall-bladder and appendix 
found to be normal. This was closed and a 
lumbar cut revealed a large polycystic kidney, 
studded with minute infarcts and small ab- 
scesses. As the toxic symptoms were already 
beginning to subside in this case, and as there 
was a strong probability of there being a poly- 
cystic, and possibly imperfectly functionating 
kidney on the opposite side, we punctured 
several of the larger foci and stripped the 
fibrous capsule from the organ. She had a 
slow convalescence, complicated by an em- 
bolism of the third division of the right pulmon- 
ary artery. The recovery was, however, com- 
plete. 

A woman, aged twenty-six years, complained 
of right-sided abdominal pain, with nausea, 
headache, fever, and general prostration. Ten 
days later she was admitted to the Roosevelt 
Hospital; temperature, 102° F., pulse 120; 
leucocytes 19,000, of which 81 per cent were 
polynuclears. She complained of a bearing- 
down sensation on urination. The following 
day the temperature rose to 104° F., 82 per cent 
polynuclears on differential count. The pa- 
tient was then cystoscoped. The examination 
of the bladder negative; ureters were catheter- 
ized, and from the right there was a scanty 
flow of urine, containing albumin, a few pus 
cells, and blood; from the left more abundant 
flow, few red cells, practically no pus. Phy- 
sical examination revealed tenderness in the 
right costovertebral angle. The kidney was 
not palpated. Left side free from tenderness. 


Operation was perfotmed by lumbar incision; 
cedema of perirenal fat. Kidney was highly 
congested and presented six distinct cortical 
areas of induration. Each of these was 
opened and packed with separate strips of 
gauze tape, which were allowed to protrude 
through the partly closed parietal wound. Of 
the six lesions, only one contained pus; the 
others, necrotic tissue. The renal pelvis was 
opened; the mucous membrane appeared 
normal. Cultures made from the pus showed 
the bacillus colicommunis. The patient made 
a tardy but complete recovery. 

To remind my readers that one may oc- 
casionally be mistaken regarding the virulence 
of a given case, I will relate the history of 
a patient whose symptoms and appearance 
seemed to warrant treatment less radical than 
nephrectomy. 

A married woman, aged thirty years, had a 
severe chill, followed by high fever, prostration, 
and abdominal pain. When seen by her at- 
tending physician, there was marked muscular 
rigidity and tenderness over the entire right 
half of the abdomen, the point of greatest ten- 
derness being immediately over the middle of 
the ascending colon. When seen by the writer 
in consultation, there was also found marked 
tenderness in the right costovertebral angle. 
She was immediately transferred to the Roose- 
velt Hospital, where upon examination, the 
urine was found to contain a trace of albumin, 
a few red blood corpuscles, and pus cells. 
Temperature was 103° F.; pulse 120. 

On exploring the right kidney by lumbar 
incision, it was found to be cedematous and 
highly congested. Two or three fair-sized 
cortical abscesses were found and numerous 
smaller infarcts. The capsule was stripped 
from the kidney, the larger abscesses incised 
and packed with gauze, the wound partly 
closed, and an intravenous infusion of salt 
solution given. There was a marked tempor- 
ary improvement in the symptoms. The tem- 
perature and pulse fell, and she seemed brighter, 
but the pain continued and she required mor- 
phine in considerable quantities for its relief. 
Two or three days later the temperature began 
to rise, the pulse increased in frequency, she 
became restless and delirious. We hesitated 


to remove the kidney on account of the uncer- 
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tainty regarding the functional competence of 
the opposite organ. 

Her sepsis continued to deepen, however, 
the tongue became dry and brown, the urine 
diminished in quantity, the delirium increased; 
she became more and more prostrated. As 
it was evident that she would surely die unless 
the kidney were removed, nephrectomy was 
hastily performed. The operation was asso- 
ciated with a considerable loss of blood from 
the slipping of a ligature on the renal pedicle. 
The loss was immediately made up by a large 
intravenous infusion of salt solution, which 
undoubtedly had a favorable effect on the pro- 
found toxemia. The relief was striking, the 
pulse improved, the temperature gradually fell 
to the normal, the mind cleared, and conval- 
escence was finally established. Although 
many months elapsed before she was com- 
pletely restored to health, her recovery was, in 
the end, complete. 

It remains for us to consider for a moment 
the mildest type of the disease, which requires 
no operation, and is of surgical interest only on 
account of the fact that it accounts for certain 
cases observed by all surgeons in which, during 
or after a presumably typical attack of subacute 
appendicitis, or cholecystitis, operation reveals 
no lesion or sign of recent inflammation. 

The following case will serve as an example: 

A young lady, aged twenty-five years, ex- 
perienced an attack of right-sided abdominal 
pain, with fever, vomiting, tenderness, and mus- 
cular rigidity over the right lower quadrant. 
These symptoms had been preceded by a sub- 
acute attack follicular tonsilitis. Her attending 
physician regarded the case as one of appen- 
dicitis, and asked me to see her in consultation, 
with a view to operation. At the time of my 
visit the temperature was 100° F., pulse r1o. 
There was a slight tenderness over McBurney’s 
point, which extended nearly upward to the 
costal border. The muscles were moderately 
rigid. There was marked tenderness in the 
costovertebral angle. As no urinary analysis 
had been made, I declined to operate upon her, 
on the ground that, in my opinion, the lesion 
was a unilateral hematogenous renal infection. 
I ordered an examination of the urine, and pre- 
dicted that a trace of albumin would be found, 
a few red cells, and pus, if the specimen was 
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precipitated by the centrifuge. The analysis 
proved this prediction to be correct. The 
patient made a satisfactory recovery without 
operative treatment. This mild type of the 
disease is also of occasional interest in that it 
accounts for certain irregular periods of tem- 
perature occurring during convalescence from 
some surgical condition or infectious disease. 

In these mild cases,"pain is not often a prom- 
inent symptom and may be absent, the only 
sign being a unilateral costovertebral tenderness 
to pressure. 

As an illustration of the latter condition, 
permit me to cite the following case: 

Mrs. X, aged forty-six, was operated upon 
for a subacute appendicitis, in May, 1906. 
During convalescence, after the temperature 
and pulse had been normal for several days, 
she complained of headache, pains in the back 
and extremities, chilly sensations, and fever. 
The temperature rose to 101° F., or more, and 
the pulse was accelerated. 

Examination of the wound area was negative, 
primary healing having occurred. Examina- 
tion of the throat, ears, heart, and lungs revealed 
nothing abnormal. 

During a rather careful and systematic ex- 
amination of the abdomen, distinct tenderness 
to pressure was found over the left costover- 
tebral angle. 

This led to a careful examination of the urine, 
which revealed a trace of albumin, a few red 
and white cells. Cystoscopy and catheteriza- 
tion of the ureters later gave the characteristic 
signs of an acute infection of the left kidney, 
the secretion from the right side being nor- 
mal. 

She made a prompt recovery from the acute 
attack, but signs of a mild chronic nephritis 
persisted for many months. 

In conclusion, permit me to say a few words 
regarding diagnosis. The disease may or may 
nat be ushered in by a chill. When present, it 
generally indicates a severe type of infection. 
The initial rise of temperature is high, gener- 
ally 104° F, or 105° F., pulse is frequently 120, 
or above. The toxemia is marked from the 
first, and, with the high fever, suggests often 
an acute grip, lobar pneumonia, or one of the 
exanthemata. Then follows a more or less 


vague pain in the abdomen, or flank, corre- 


sy 
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sponding to the side of the lesion. Tenderness 
and muscular rigidity over the region of the 
appendix, or gall-bladder, leads often to error 
in believing one of these organs to be the seat 
of disease. As the urinary secretion from the 
infected kidney is greatly diminished, and is 
largely diluted by the abundant secretion from 
the unaffected organ, the mixed urine, when 
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passed or drawn from the bladder, is often 
quite normal in appearance, and the slight 
trace of albumin, blood, and pus, is often over- 
looked unless a more than ordinarily careful 
examination is made. 

The one pathognomonical sign present in all 
cases is a marked unilateral costovertebral 
tenderness. 


RESULTS OF OPERATION 


ON THE KIDNEY FOR TUBERCULOSIS 


AND CALCULUS 
By ANDREW J. McCOSH, M.D., NEw York 


HE final outcome of our surgical en- 
| deavors is apt to excite wider interest 
than does the immediate result of our 
operations. The latter may appeal 
more strongly to the surgeon pure and simple, 
but the profession at large, and certainly the 
public, are more intensely interested in the final 
cure of the patient. The mortality rate of 
most operations, is known with as great exact- 
ness as is possible, considering the differences 
in the personal equation of the operator and 
the general hygienic and domestic conditions 
of the patients. Less certainty, however, pre- 
vails as to the final results of our operations. 
It is, therefore, my object in this brief paper, 
to trace the future life-history, first, of the pa- 
tients from whom, in past years, a tubercular 
kidney has been removed; and second, to ascer- 
tain the future fate of the kidneys from which 
calculi have been extracted. In neither of 
these classes of cases has the writer’s experience 
been very large, but it has seemed to him that 
the final results of his personal cases might be 
of some service in reaching conclusions on 
these two important problems. 


TUBERCULOSIS 


First, as to the prognosis of patients with a 
tubercular kidney. Definite figures as to the 
probabilities of cure under hygienic and cli- 
matic treatment are impossible to reach. It 
is somewhat easier, perhaps, to reach, approxi- 
mately, at least, the results which follow the 
removal of such kidneys. We are often 


brought face to face with the troublesome 
question, “Shall the kidney be removed? In 
many cases, of course, this question can be in- 
stantly answered. Because of an acute miliary 
tuberculosis, or because of severe involvement 
of other organs, operation is at once judged 
to be inadvisable. On the other hand, the 
involvement of the kidney may be so slight, 
that its removal does not seem indicated. 
Hygienic and climatic treatment appears pref- 
erable. This latter statement I believe, will 
be questioned by a number of surgeons. 

We must all, however, acknowledge, I think, 
that there are many cases occupying a middle 
ground, where decision as to the proper course - 
of treatment to be pursued, is very difficult. 
Such decision should rest on conclusions which 
have been established from actual clinical 
experience. The more accurately we can 
answer the following two questions, the more 
logical will be our advice to these patients: 

a. What are the chances for permanent 
cure of kidneys which have once been affected 
with tuberculosis ? 

b. What proportion of patients from whom 
a tubercular kidney has been removed, make 
a permanent recovery? 

In answer to the first of these questions, the 
great majority of experienced surgeons believe 
that complete functional restoration of a kid- 
ney that has once been tubercular, is a very 
unusual occurrence. Garré states that, while 


long-standing improvement may result from 
non-surgical treatment, yet it is doubtful if atrue 
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and lasting cure with recovery of the kidney 
has been accomplished. In this he is in accord 
with Israel, Schede, Albarran, etc. It is quite 
true that occasionally the tubercular elements 
will entirely disappear from the urine of a pa- 
tient who formerly had a tubercular kidney, 
and, after the lapse of a few years, this excre- 
tion will be clear and normal. Autopsies have 
explained, how, in some cases, at least, such 
a favorable condition results. The French 
have named the process autonephrectomie. 
The kidney, as a secreting organ, is practically 
or totally destroyed. Shrinkage has taken 
place, the tubercular tissue being replaced by 
fibrous connective tissue and the whole organ, 
with its pelvis, shrunken into a small, hard 
mass with obliteration of the ureter. Does this 
shrinkage and destruction of kidney tissue 
always occur in those patients whose urine has 
become normal? I do not know if there be 
any anatomical proof to the contrary. I per- 
sonally believe, however, that it is quite possi- 
ble for a kidney, once the seat of small tuber- 
cular deposits, so far to recover that it will ex- 
crete normal urine—the amount, perhaps, 
somewhat diminished. The following case is, 
I think, an example. 


J. M. H., male, aged 38, a school teacher. A family 
history of tuberculosis through several branches. For 
two years gradual and progressive failure of general 
health. Loss of flesh. For about the same length of 
time patient noticed that urine was cloudy, and that 
micturition gradually became more frequent, both by 
day and night. In November, 1899, he noticed blood 
in his urine. This persisted about ten days. Exam- 
ination of his urine at this time proved the presence of 
tubercular bacilli. Dull aching pain, with occasional 
sharp exacerbations, was felt in his right loin. These 
symptoms, with increasing failure of health, persisted 
until he entered the Presbyterian Hospital, May 26, 
1900, for operation. The right kidney was freely ex- 
posed and carefully inspected. On its surface were 
seen a number of whitish spots, many the size of a 
millet seed, and a few irregular patches with a diameter 
of, perhaps, one-half inch. The organ was slightly en- 
larged. No caseous or broken down areas could be dis- 


covered, and the consistency of the organ was regular « 


and comparatively normal. The decision was reached, 


that it was too good a kidney to remove, especially as 
it was possible for the patient to lead an out-door life 
for as long a time as was needed. The organ was 
therefore replaced, without an incision or traumatism of 
any kind being made. Recovery from the operation 
was rapid. The patient has since led an hygienic 
out-door life, and rapidly regained and increased his 
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weight. He has enjoyed perfeet health for the past 
seven years. Méicturition is normal in frequency. 
The urine is perfectly clear and normal in amount, 
containing no trace of either albumen, pus, or tubercular 
bacilli. Eight years have elapsed since the operation, 
and I think the patient can be considered cured. 


In answer to the second question, as to the 
number of recoveries after nephrectomy for 
tuberculosis, there are more facts at our dis- 
posal from which we can draw legitimate 
conclusions. The experience of Israel’ has 
been, by far, the largest. He reports 94 
nephrectomies for tuberculosis. Out of 70 
of the surviving patients whom he had been 
able to follow, marked improvement, with 
decided increase in body weight, had resulted 
in 47. He was able to report 15 of these pa- 
tients as alive and apparently cured, at periods 
from 5 to 15 years after the nephrectomy. It 
is of interest to note that, in not a single in- 
stance where the remaining kidney was 
healthy at the time of operation, did it later 
develop tuberculosis. Facklam? collected 88 
cases where nephrectomy had been performed 
for tuberculosis. Of these, fourteen patients 
were well at the end of more than three years 
after their operations. Schede® reported 25 
similar cases with nine recoveries. 

Out of 54 nephrectomies which I have per- 
formed for various causes, 19 have been done 
for tuberculosis;* of these, two patients died 
before leaving the hospital (one on the roth, 
and one on the 21st day). 

There were no fatalities due to shock. Of 
the 17 surviving patients, I have been unable 
to trace three of them (the population of New 
York City is so migratory that the tracing of 
the hospital patients is always extremely diffi- 
cult). Five of these patients have, apparently, 
made a permanent recovery. 

One patient well at the end of 19 years. 

One patient well at the end of 14 years. 

One patient well at the end of 12 years. 

One patient well at the end of 11 years. 

One patient well at the end of 9 years. 

Two other patients are apparently free from 
any tubercular disease at the end of four years, 

1Centralb. f. Chir. No. 15, 1907. 

2 Arch. f. klin. Chir. bd. AB, 193. 

3 Bergmann’s Handbuch des practisch. Chirurgie. 


‘Two other operations have been performed within the past two 
years and are not mentioned in these statistics. 
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and two years respectively, but I have pre- 
ferred to judge of results only after the ex- 
piration of five years from the date of operation. 

Of the other eight patients: 

One died in 12 months from general tuber- 
culosis. 

One died in 20 months from general tuber- 
culosis. 

One died in 15 months from an accident. 

One died in 18 months from pneumonia. 

One died in 23 months from pulmonary 
tuberculosis. 

Two died in 30 months from some wasting 
disease, nature unknown. 

One died in 36 months from tuberculosis of 
the remaining kidney. 

One died in 38 months with symptoms of 
nephritis. 

Judging from the above statisitics of 226 
nephrectomies, with 53 apparent recoveries, 
and, adding to these 100 other cases which 
I have collected from other sources, we may 
conclude, I think, that about 20 per cent of 
those patients from whom a tubercular kidney 
has been removed, have made a permanent 
recovery. In this connection, it should be 
borne in mind that many of these patients 
were in an advanced stage of tuberculosis, 
indeed, in a certain proportion, the chances 
for radical cure could scarcely be even ima- 
gined. In this respect, recent years have 
wrought an improvement, for patients are now 
brought at an earlier stage of their disease to 
the surgeon. Methods for the determination 
of tubercular disease in the urinary organs, 
are also much improved. We may, therefore, 
hope that in the future the results of opera- 
tions may show a more favorable ratio than 
that of one in five. 

A brief history of the patients ‘‘cured” is as 
follows: 


CasE 1. J. H., male, aged 32. For three years 
urinary symptoms. Frequent urination and colicky 
pain in left loin, Urine often contained “matter” and 
blood. Operation, October 26, 1889. Nephrectomy. 
Large kidney with many small broken down tuber- 
cular deposits. Good recovery. At the end of nine- 
teen years patient was in excellent health, with normal 
urination. 

CasE 2. E. M., aged 38. For several years miser- 
able. Dull pain in left loin. Later, frequent urina- 


tion, and mass appeared. Kidney large and tender. 
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Urine contained pus and blood. Operation, May 24, 
1893. Nephrectomy. Caseous tubercular deposits 
and pus pockets. Slow recovery, but in May, 1907, is 
perfectly well and urine normal. 

CasE 3. A. B., female, aged 29. For two years had 
sufiered from vague pains in right loin. Urination 
frequent specially at night. Blood seen in urine. 
Kidney enlarged and tender. Tubercle bacilli, blood 
and pus in urine. Operation, October 29, 1895. Kid- 
ney large, contained several tubercular deposits. Good 
recovery. Reports herself, May, 1908, as in good 
health, with normal micturition and urine free from 
abnormal elements. 

CasE 4. N.C., male, aged 14. For months fre- 
quent micturition and pain in loin. Urine contained 
tubercle bacilli, blood, and pus. Operation, August 
30, 1896. Nephrectomy. Tubercular deposits through- 
out kidney. Good recovery. At present time, 
May, 1908, patient is well and urine is normal. 

Case 5. E. C., female, aged 37. For 18 months 
dull pain in right loin, frequent urination and marked 
loss of flesh and strength. Kidney enlarged and tender. 
Operation, July 6, 1887. Nephrectomy. Large kid- 
ney with three tubercular foci. Slow recovery. For 
three years remained feeble and then regained her 
health. At the end of nine years strong and well. 
Urine normal. 


CALCULI 


It has seemed wiser not to discuss in this 
paper all my cases of operation for renal cal- 
culi (45). If the cases which were complicated 
by septic or pyonephrotic conditions were in- 
cluded, I fear that attention might be diverted 
from the main object, that is, the behavior of 
those kidneys whose main lesion was the pye- 
litis due to the presence of astone. I have per- 
formed fifteen operations of this character. 
In twelve, the stone was situated in the renal 
pelvis and in three in the ureter. I have en- 
deavored in these patients to trace the final 
results, both as to their general health and as 
to the ultimate condition of their kidneys. Of 
the fifteen patients, we know that 11 have made 
a perfect recovery. In Case A, the history 
of which I will briefly relate, nephrectomy on 
the 26th day was required because of renal 
hemorrhage, which began on the 21st day 
after operation. . 

In another patient, the kidney symptoms 
never disappeared, and nephrectomy was 
needed four months after the nephrolithotomy. 
One patient has not been found. Twelve pa- 
tients have practically recovered their health; 
in one only, there being still occasional pain 
and abnormal urine. In the other 11 patients 
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there is no trace of bad symptoms attributable 
to the kidney, and the urine in all is normal. 

In connection with the operation of nephro- 
lithotomy, there is one point of special interest: 
Shall the calculus be extracted through an 
incision made in the pelvis of the kidney or 
through one made in the parenchyma of that 
organ? There can be no categorical answer 
to this question, for there are stones lying in 
the pelvis of the kidney, which are so great in 
size that extraction through the parenchyma 
of the kidney would be unwarranted because 
of the necesssary injury of tissue during their 
removal. On the other hand, there are stones 
with tapering processes running up into the 
calices, for the removal of which, the kidney 
must necessarily be incised. Given, however, 
a small or moderate sized stone situated in the 
pelvis, how shall it be extracted? My ori- 
ginal practice was to extract it through an 
incision made in the pelvis directly down on 
the stone. In later years, however, influenced 
by the teaching of most surgeons, it has become 
my practice to split the kidney and remove 
the stone directly through the incision in its 
parenchyma. The incision in the kidney is 
then closed by fine catgut sutures. I have 
found but little inconvenience, and never any 
danger, from hemorrhage. While the kidney 
is held in one hand, the incision is made with 
the other, and thus all bleeding can be per- 
fectly controlled during the extraction of the 
stone. The incision is at once sutured with 
interrupted sutures of fine catgut placed about 

three to the inch, and tied loosely, so that kid- 
’ ney parenchyma may not be damaged by con- 
striction of the sutures. This method of sutu- 
ring has, invariably, controlled the bleeding. 
Fine catgut, which will last but a few days, 
is employed, so that if the tension in the pelvis 
be too great, the kidney may burst open, and 
so relieve itself externally. In but one case in 
seven has this occurred. In cases where the 
question of drainage has been in doubt, the 
kidney is more tightly sutured than in cases 
where drainage is clearly unnecessary. 

While my cases are not sufficiently numer- 
ous to throw much light on this question, yet 
it is suggestive that in five patients where the 
incision was made in the pelvis, leakage oc- 
curred in four. In six patients where the in- 
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cision was made through the kidney itself, leak- 
age occurred in one only. It is not quite fair, 
however, to judge from these figures that leak- 
age of urine is less apt to follow incisions in the 
kidney rather than those in the pelvis, because 
in several patients the wound in the pelvis was 
but slightly sutured in anticipation of future 
need of external drainage, whereas the wound 
in the kidney was always thoroughly closed 
by suture. It is my impression, however, that 
there is less danger of leakage when the stone 
is extracted through the parenchyma of the 
kidney. 

In the majority of patients suffering from 
nephritic calculi, either the pyelitis is so severe 
or the kidney itself is in such a state of advanced 
pyonephrosis that all question of closure of 
the kidney is at once settled. External drain- 
age is necessary. There are, on the other 
hand, patients where the kidney itself appears 
comparatively normal and where the pyelitis 
is comparatively slight. Drainage seems, 
under such conditions, to be quite unnecessary. 
We will always, however, encounter a few 
cases where it will not be easy to decide whether 
or not to employ drainage. In all cases we 
must be sure that the ureter is patent. Drain- 
age is indicated, if there be any sign of disor- 
ganization of the kidney itself, or if the calices 
be much distended, or should the urine have 
been loaded with pus prior to the operation, 
or should there have been, at any time, fever or 
signs of sepsis, or if much damage has been 
done to the kidney during the extraction of 
the calculus, or should there have been crum- 
bling of calculus during the process of its ex- 
traction, as under these circumstances some 
small fragments might have been left behind 
in the calices. Should there be doubt as to 
the wisest method of procedure, a compromise 
may be made and the kidney very slightly 
sutured with fine (oo) catgut so that, should the 
inflammation of the pelvis be present in such 
severe form as to demand drainage, nature 
will come to its relief and burst open the sutured 
kidney, as occurred in one of my cases. 

Renal hemorrhage occasionally follows the 
operation of nephrolithotomy. Such hemor- 
rhages may immediately follow, or occur only 
after the expiration of some days. Thus, 


Israel, in 131 nephrolithotomies, experienced 
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bleeding so severe as to necessitate tamponage 
of the kidney in 12 patients. The closure of 
the kidney by sutures is a safeguard against 
such hemorrhages. In the one case in my 
own experience, bleeding was of the late 
variety. Sutures in the kidney itself had not 
been employed. Nephrectomy was necessary. 


Case A. W.H., male, aged 44. For five years had 
suffered from pain in back and right loin. Had lost 
twenty pounds in weight. Urine contained albumen, 
red and white blood cells. Operation, July 20, 1889. 
Kidney found somewhat enlarged and congested. 
Stone felt in pelvis. Extracted by incision directly 
down upon it through wall of pelvis, size one and a half 
by half inch. Two catgut sutures lightly united the 
incision. Drainage tube to kidney. With exception 
of a slight septic fever for a few days after operation, 
patient progressed favorably till the 21st day, when 
hemorrhage from the wound began. Blood also ap- 
peared in the urine. In spite of medication, packing, 
etc., the renal hemorrhage continued to be very abun- 
dant, the result being to rapidly weaken the patient. 
At the end of four days it was found necessary to re- 
move the kidney. 

Case 1. M. B., female, aged 28. For thirteen 
years had suffered from more or less constant dragging 
pain in her right loin. Colicky pain on a few occasions 
only. No fever. Micturition frequent, sometimes 
painful. Urine contained 8 per cent pus and many 
blood cells. Operation, January 6, 1888. Kidney 
exposed and brought into wound, stone felt in its pelvis. 
The stone was directly cut down upon by an incision 
in the pelvis of the kidney. A “mulberry” calculus the 
size of a small walnut removed, weight 120 grammes. 
The wound in the pelvis was loosely sutured, and the 
wound closed except for a rubber drainage tube lead- 
ing down to the kidney. Leakage of urine followed, 
and persisted for sixteen days. In another fortnight 
the wound was closed. Recovery was rapid, and for 
ten years following general health was excellent and 
urine normal. 

CAsE 2. J. B., male, aged 47. For several years 
had suffered from attacks of colicky pain in left loin. 
Micturition had been frequently painful, and he had 
noticed blood in his urine. His left kidney was pal- 
pable and tender. Urine contained pus and blood. 
Operation, November 2, 1890. Kidney considerably 
enlarged and adherent. Stone the size of a hickory 
nut felt in the pelvis. Incision made through the kid- 
ney pelvis, and stone extracted. Wound in pelvis 
loosely sutured with catgut, rubber drainage tube to 
kidney. Urine discharged from the wound for eleven 
days after the operation. Wound was healed on the 


27th day. Patient, up to the present time, has remained 
perfectly well, is free from pain, with normal micturi- 
tion and urine. 

CasE 3. S. M., female, aged 23. For seven years 
occasional colicky attacks of pain in left loin, accom- 
Blood noticeable in 

Left kidney large 


panied by vomiting’ and fever. 
urine, which contained also pus. 
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and tender. Great nervousness. Operation, May 7, 
1892. Kidney enlarged and slightly adherent. Stone 
felt in pelvis. Incision in dorsum through parenchyma 


to pelvis. Rough “mulberry” stone extracted, size 
large pea. Kidney sutured with catgut. ‘‘Cigarette” 
drain. Good recovery. No leakage of urine. Since 


operation patient has enjoyed perfect health, and urine 
is (May, 1908) normal, 

Case 4. J. R., female, aged 34. For two or three 
years had suffered from attacks of colicky pain in left 
loin, always attended by frequent and painful micturi- 
tion. Occasionally, fever with nausea and vomiting. 
Urine contained considerable blood and a few pus cells. 
Operation, August 12, 1893. Kidney deeply situated. 
Stone felt in its pelvis through which an incision was 
made. The extracted stone was very rough, as large 
as a hickory nut. The wound in the pelvis was closed 
by catgut sutures, a rubber drainage led down to the 
kidney. No leakage of urine followed. The wound 
was closed on the 27th day. For seven years the pa- 
tient was observed, and during that time was in good 
health, with normal micturition. The urine, for fifteen 
months after the operation, contained a few pus cells 
and then became normal. 

Case 5. J. S., male, aged 31. For a number of 
years patient had noticed frequency of, and occasional 
pain on urination. He had, also, at times, experienced 
some colicky pains in his left loin. The left kidney 
region was tender on pressure. Urine contained some 
pus and blood. Operation, January 7, 1894. The 
kidney was considerably enlarged. An irregular stone 
the size of an almond, was felt in the pelvis, with two 
branches running up into the calices. An incision made 
through the pelvis rendered the extraction of the stone 
comparatively easy. The wound was lightly sutured 
with catgut. A rubber tube was passed down to the 
kidney. Leakage of urine followed and persisted for 
nineteen days. The wound healed slowly, and was 
not cicatricised completely until the 37th day. For six 
months after leaving the hospital the patient was in 
fair health. His urine, however, continued to nave 
pus. His lumbar pain then returned, with slight at- 
tacks of fever. His kidney became tender. Four 
months later the kidney was enlarged and very tender. 
Nephrectomy was then performed. In the calices of 
the kidney two other small stones were found buried, 
and the kidney was in a condition of pyonephrosis. 
Recovery was uneventful. 

Case 6. L. S., female, aged 27. For one month 
had suffered from dull, aching pain in right loin and 
two severe attacks of colicky pain. Frequently noticed 
strangury. Once saw blood in her urine. Urine con- 
tained a few pus cells and numerous red blood cells. 
Operation, November 17, 1896. Kidney was easily 
brought into wound. A small stone felt in the pelvis. 
Extracted through an incision made through the kid- 
ney parenchyma. The kidney was closed by inter- 
rupted sutures of catgut. The lumbar wound was 
closed, with the exception of an opening for a drain- 
age tube. No leakage of urine followed. Wound was 
healed on the 23d day. Since leaving the hospital the 
patient cannot be traced. 
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Case 7. A. B., female, aged 37. For two or three 
years frequent and painful micturition. Dull ache in 
right loin. Loss of flesh and strength. Urine con- 
tained blood and pus. Operation, March 13, 1898. 
Kidney slightly enlarged. Stone size of almond felt 
in pelvis. Incision through parenchyma of kidney. 
Stone easily extracted. Incision in kidney closed with 
catgut sutures. Primary union. No leakage of urine. 
Rapid recovery. Ever since operation patient has en- 
joyed good health, and urine is (May, 1908) normal. 

CasE 8. M.S., male, aged 22. For thirteen years 
had suffered from attacks of colicky pain in right loin. 
Micturition increased in frequency. Urine contained 
a few pus and red blood cells. The X-ray photo- 
graphs showed a distinct shadow in the region of the 
right kidney. Operation, April 2, 1904. Kidney 
deeply situated. Could not be drawn into the wound. 
Incision made partly through the pelvis, and partly 
through kidney parenchyma, directly down upon a 
large, branching stone. The branches ran up into 
the calices, and the kidney substance was somewhat 
torn in their extraction. On account of the bleeding, 
a strip of gauze was passed into the opening in the kid- 
ney, the pelvic part of the incision being closed by 
suture. The urine continued to discharge from the 
wound for 35 days. The wound was completely healed 
at the end of five weeks. The patient has since en- 
joyed excellent health, and, at the end of four years, 
reports himself as perfectly well, free from pain, with 
normal micturition and urine. 

Case 9. M. M., female, aged 14. For five years 
had suffered from frequent attacks of pain in right 
loin. More or less nausea and vomiting during at- 
tacks. Occasional chill, fever, and sweating. Micturi- 
tion nearly always painful and frequent. Urine con- 
tained a small amount of pus and a few red blood cells. 
X-ray photograph showed distinct shadows in region 
of right kidney. Operation, May 25, 1905. Kidney 
exposed, appeared congested and more adherent to its 
fatty capsule than is normal. Several stones felt on 
palpation. Kidney cut open and finger passed into a 
somewhat dilated pelvis. The largest stone lay in 
the pelvis, shape oval, size 4x4 inch. Five smaller 
stones, felt in the apices of the calices, were extracted. 
Another small stone was then felt in the ureter, three 
inches below the pelvis. This was milked back and 
extracted through the kidney. The probe in the ureter 
then encountered an obstruction near the bladder. 
With slight pressure, this gave way, a small stone being 
apparently pushed into the bladder. The wound in 
the kidney was then closed by a row of interrupted 
sutures of fine catgut very loosely tied. The lumbar 
wound was closed in layers throughout, except for a 
small opening through which a thin cigarette drain 
passed to the kidney. Primary union resulted, no 
leakage of urine. Convalescence was uninterrupted. 


Since leaving the hospital at the end of three weeks, 
the girl has been perfectly well. ‘Three years have now 
elapsed. There has been no pain. Micturition has 
been normal, as is also is the urine. 

Case ro. R. S., female, aged 23. For ten years 
attacks of severe pain in right loin, at irregular inter- 
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vals, associated with nausea and vomiting. Méicturi- 
tion often painful. Urine contained a few pus cells, 
and a trace of red blood cells. The X-ray photograph 
showed two distinct shadows in the region of the right 
kidney. Operation, December 5, 1905. Kidney ex- 
posed and incised; two stones felt in its pelvis. Kidney 
opened on its convex surface, down to the ureter. 
Two stones removed, one the size of a small walnut, 
the other of a pea. Kidney wound sutured lightly with 
interrupted sutures of fine catgut. Lumbar wound 
closed except for a small “cigarette drain.” Primary 
union of the wound. No leakage of urine. Conva- 
lescence rapid. The girl left the hospital on the nine- 
teenth day after operation, and since that time, two 
and one-half years ago, has been perfectly well. Mic- 
turition normal, as is her urine. - 

Case rr. S.C., female, aged 37. For several years 
(five or six) had suffered from attacks of colicky pains 
in right loin, accompanied by nausea and vomiting. 
Micturition painful and frequent, Fever generally 
accompanied the attacks. The pains, gastric dis- 
turbances, and fever, had caused marked loss of flesh 
and strength, and patient had become very weak. 
Urine contained a few pus and red blood cells. The 
X-ray photograph showed two shadows in region of 
right kidney. Operation, October 23, 1906. Kidney 
enlarged, slightly adherent, and looked congested; two 
stones felt in the pelvis. Incision through kidney sub- 
stance from dorsum into its pelvis. The two stones, 
each the size of a large pea, extracted. The wound 
in the kidney closed with a few fine catgut sutures. 
Lumbar wound closed, except for a small “cigarette 
drain.” The patient was very weak for some days 
following the operation, and developed slight fever. 
On the sixth day the finger was passed through the drain 
sinus, down to the kidney. A few hours later there 
was a discharge of urine, and the temperature slowly 
fell to normal. Urine continued to discharge from 
the 6th to the 22d day. The wound was closed on the 
3oth day, and the patient returned to the country on 
the 37th. Her improvement was slow and tedious, 
but at the end of six months she had practically regained 
her health. Her urine slowly improved, and, at the 
end of a year, was normal in every respect. It is now 
eighteen months since her operation, and her health 
is quite restored. 


URETER STONES 


Case 1. L. M., male, aged 33. For eight or nine 
years patient had complained of occasional colicky 
pain in left side of abdomen. Attacks were accom- 
panied by frequent urination or strangury. On sev- 
eral occasions blood was noticed in the urine. Tender 
spot just internal to anterior superior iliacs pine. Pa- 
tient often felt intense pain at this point. Operation, 
December 14, 1900. Incision intermuscular, just 
internal to ant. sup. spine of ilium. Peritoneum strip- 
ped from iliac bone, and finger soon felt the stone. The 
ureter was easily isolated, and an incision was made 
directly on the calculus, which wae the size of a large, 
oval pea. The ureter wound was closed by inter- 
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rupted catgut sutures. A strip of rubber tissue passed 
down to the ureter wound. No leakage. Primary 
union. Patient has ever since been free from pain, 
and urine is normal. 

CasE 2. C. S. female, aged 43. For fifteen years 
or more patient had suffered from colickv pains in right 
loin. In past six months pains had apparently started 
from a point below her anterior superior spine. An 
X-ray picture showed a faint shadow just below 
McBurney’s point. Operation, April 17, 1902. In- 
cision, intermuscular just below anterior superior 
iliac spine. Peritoneum stripped from wall of pelvis 
and finger rapidly located a hard body situated near 
the brim of the pelvis. The ureter was isolated, and 
through an incision in its wall, a stone 4 x 4 inches was 
easily extracted. The wound was closed by inter- 
rupted catgut sutures. A strip of rubber tissue passed 
down to the ureter. No leakage. Patient has been 
well ever since, and his urine is normal. 
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Case 3. D.N., mile, aged 38. In 1895, an abscess 
of the kidney had been opened and drained. Condi- 
tion at that time very grave, and severe illness lasted 
many weeks. Since that time health never good. 
Indefinite pains in pelvis and right lumbar region. 
Bladder very irritable, Occasional severe attacks of 
fever and scanty urine. Urine frequently contained 
pus and blood cells. X-ray showed a shadow on right 
side, internal to anterior stiperior spine of ilium. Op- 
eration, June 17, 1905. Ureter found embedded in 
dense cicatricial tissue. Opposite the iliac crest a 
small, irregular stone was felt. The ureter was in- 
cised and a calculus three-eighths inch in diameter ex- 
tracted. The incision in the ureter was closed by 
three sutures of fine catgut. The wound was closed, 
except for a “cigarette” drain. Convalescence was 
normal. Health slowly regained. The patient is 
at the present time, nearly three years since his opera- 
tion, enjoying excellent health. His urine is normal. 


CASE REPORT OF PLASTIC REPAIR IN OLD GUNSHOT WOUND 
OF THE ABDOMEN 


By J. K. MARDEN, Marsovan, TURKEY 


II. Young Turk from Chorun, 22 years old. 

Patient was shot through pelvis on right side, 
bullet coming out one inch above anterior superior 
spine of ileum. Again the wound healed of itself 
and a fecal fistula was the result. 

An attempt was made in the summer to close the 
fistula but without success. When the patient 
came to me in the fall, the opening in the intestine 
was the size of a dollar. The mucous membrane 
was prolapsing, and most of the fecal matter was 
discharging through the fistula. 

Operation: Preliminary preparation the same as 
in previous case. 

An incision was made on three sides along the 
margin, down to the peritoneum. The peritoneum 
was opened. The omentum was adherent and had 
to be be tied-off. The wound was found to be in 
the caput cecum. Adhesion held it down to the 
pelvis; and it was impossible to raise it out of the 
abdomen without risk of extensive tear of the in- 
testine or injury of the ureter. So the edges of the 
intestinal wound were freshened; a continuous 
catgut suture from the inner side closed the fistula. 
Then Lembert stitches were used as usual. 


Considerable difficulty was found in closing the 
deepest part of the intestinal wound, as the tissues 
were more friable. In order to re-enforce this 
weak spot, the vermiform appendix, with its mes- 
entary were twisted around, and with fine catgut, 
stitched over this weak place. 

Again there was great difficulty in closing the 
abdomen with proper support. The gap between 
the muscle walls was more than two inches. A 
curved incision through the skin and muscle was 
made in the lateral abdominal wall beyond the 
wound. The attachment to the rim of the pelvis 
was left intact as well as the superior attachment, 
and the flap slid along. Even then, there was much 
tension on the stitches in closing the abdomen. 
A small drain was introduced through the new 
lateral wound down to the weak place in the 
sutures of the colon. The peritoneum had been 
approximated as far as possible and at the lower 
margin had been stitched to the ascending 
colon, with fine catgut to wall-off the peritoneal 
cavity. 

The patient made a fine recovery and in four 
weeks left the hospital perfectly healed. 


The President, H. CArMALT, M. D., in 
the chair. 
OFFICERS ELECTED 

President — Dr. C. B. G. DENANCREDE, Ann 
Arbor, Michigan. 

Vice Presidents — Dr. A. C. New 
York City, N. Y., Dk. LEONARD FREEMAN, Den- 
ver, Colorado. 

Secretary — Dr. Ropert G. LeConte, Phila- 
delphia, Pennsylvania. 

Treasurer — Dr. CHARLES A. Powers, Den- 
ver, Colorado. 

Recorder — Dr. RicHarp H. Harte, Phila- 
delphia, Pennsylvania. 

Place of next meeting, Philadelphia. 

For the address of the president, see p. 617. 


REMINISCENCES OF THE EARLY DAYS OF THE AMERI- 
CAN SURGICAL ASSOCIATION, BY ONE OF ITS 
FOUNDERS 
J. Ewing Mears, M. D., of Philadelphia, spoke 

of the beginning of the Association, and placed on 

record some of the notable occurrences of its exist- 
ence. Reference was made to its influence on 
surgical science in this country and of its devel- 
opment in the future. An account was given of 
the early meetings of the Association and a tribute 
paid to its founder, Dr. Samuel D. Gross. With 

Drs. P. S. Conner, W. W. Keen, and Solon Marks, 

Dr. Mears is the fourth of the survivors of the 

original Fellows of the Association. An appre- 

ciation was given of Dr. J. Collins Warren. The 
author considers it an open question whether or 
not a fixed place of meeting would not contribute 
to a more serious execution of the scientific work 
of the Association, and it is suggested that the 
selection of a permanent place of meeting might 
result in the erection in the City of Washington of 

a building suitable for its purposes. This would 

also provide quarters for the future accumulation 

of surplus volumes of the Transactions and the 

Archives of the Association. A notable event 


which had its origin in the Association was the 
movement resulting in the foundation of the Con- 
gress of American Physicians and Surgeons, car- 
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ried forward by Dr. Claudius H. Mastin. Another 
event of special interest was the erection of a bronze 
statue of the Founder of the Association in the City 
of Washington. 


SURGERY OF THE GASSERIAN GANGLION 


For paper by Dr. Stephen H. Weeks, of Port- 
land, Maine, see p. 607. 

Dr. Maurice H. Richardson spoke of the interest 
and value of Dr. Mears’ paper. He urged that, 
in the discussion of the scientific papers, the un- 
favorable, as well as the favorable, side should be 
given. 

Dr. A. Vander Veer, of Albany, agreed with Dr. 
Mears that no other man could have done the 
work executed by Dr. Samuel D. Gross in the 
organization of the American Surgical Association. 

Referring to Dr. Weeks’ paper, he has done 
successfully several times the operation for the 
removal of the Gasserian ganglion for trifacial 
neuralgia. Hemorrhage has always been to him 
an important element in this operation. 

Dr. S. J. Mixter, of Boston, does the operation 
for the removal of the Gasserian ganglion in two 
stages. While the method is not so brilliant as the 
one stage, he thinks it better for the patient 

Dr. Weeks, in closing, said he had operated four 
times and all the patients had recovered. In one 
case in which, at the time of operation, a small 
portion of the brain escaped, nothing untoward 
followed. Later, since the writing of his paper, 
the patient reported that she had some difficulty 
in pronouncing certain names. 


PERFORATIVE PERITONITIS, ACUTE, GENERAL, FREE 
For paper by Dr. JoHN B. Murpsy, see p. 565. 
Dr. John B. Deaver emphasized the necessity 

of attacking the condition early, and of doing as 

little as possible in the matter of manipulation. 

He has no hesitancy in reopening the abdomen 

for obstruction. In ten consecutive cases all 

recovered. Short anesthesia he regards as im- 

portant. He uses eserin reinforced with strych- 

nia. In some cases there has been slight cardiac 
disturbance from the eserin. He has no hesita- 


| 
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tion in setting his patients up in bed. Concerning 
the giving of morphia, he ‘‘does not know what a 
hypodermic syringe looks like for the purpose of 
giving morphia.” 

Dr. A. G. Gerster, of New York, within the last 
two years in his hospital service, has abandoned 
methods of irrigation and mopping, formerly em- 
ployed, and has followed the plan laid down by 
Dr. Murphy, with the Fowler position, and the 
results have been markedly improved. He has 
used eserin in the treatment of tympanitis follow- 
ing diffuse peritonitis, but is not so enthusiastic 
concerning the results as others are. Contribu- 
tory to the improved results in the treatment of 
general peritonitis are the facts of improved tech- 
nique, early recognition of cases, and the inclusion 
in the group of general peritonitis of cases easily 
cured by proper treatment. He described a 
simple modification of the enemata by which the 
irrigating rectal injection is carried high into the 
rectum and, after being allowed to escape, re- 


peated. Peristalsis is thus accomplished and . 


large quantities of gas allowed to escape. He 
finds it more effective than the use of eserin, and, 
being a mechanical procedure, may be safely left 
in the hands of the nurse. He thinks Dr. Deaver’s 
stand in regard to the giving of morphia an ex- 
treme one. While the excessive administration 
of morphia is wrong, the entire withholding of it 
he regards as unnecessary and cruel. . 

Dr. Arthur D. Bevan, of Chicago, in some cases 
of fluid in the peritoneal cavity, employs a female 
glass catheter, using it as a pipette, taking up the 
pus, not only in the cul-de-sac, but in other direc- 
tions. Many cases in which there is a free pus, 
and cases of duodenal ulcer operated upon early 
in which there is a considerable amount of fluid, 
are regarded by him as cases in which general 
peritonitis has been prevented by early interfer- 
ence, and not cases of general peritonitis. This 
obviously has a determining influence upon sta- 
tistics. He has found nitrous oxide gas of much 
value as an anesthetic. Frequently, the giving 
of either ether or chloroform in these cases turns 
the scale between recovery and death. He dis- 
agrees with Dr. Murphy regarding the danger of 
washing out the peritoneal cavity, believing that 
irrigation is good surgery, and that it can be done 
without loss of time. In the matter of drainage, 
he favors the large cigarette drains in preference 
to rubber tubing. 

Dr. Dudley P. Allen, of Cleveland, agrees that 
the washing out of septic material is a valuable 
aid in treatment. He places the patient on the 
side when draining, to have the aid of gravity, and 
limits the washing to the area involved. 
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* Dr. Joseph Ransohoff, of Cincinnati, feared that, 
if the dictum went out to the general profession 
that free general peritonitis recovers in the pro- 
portion of 44 to 3, the average practitioner would 
delay in seeking surgical aid with the thought in 
mind that if the patient did get worse, he had 44 
out of 47 chances of getting well. He asked Dr. 
Murphy, in closing to state in how many of the 47 
cases the operation was done after four or five 
days subsequent to the development of symptoms 
of general peritonitis, and in how many cases he 
operated in which death seemed imminent. 

He called attention to the general use of the 
word peritonitis, suggesting that but few under- 
stand by the term exactly the same thing. Free 
fluid in the peritoneum is not necessarily infected, 
and its presence should not be regarded as evi- 
dence of peritonitis until cultures show infection. 

Dr. A. T. Bristow, of Brooklyn, showed a device 
which regulates the passage of the fluid to about 
go drops per minute in rectal irrigation. 

Dr. George E. Armstrong, of Montreal, has fol- 
lowed the teaching of Dr. Murphy in the treatment 
of peritonitis with very great improvement in 
results. He attaches great importance to induced 
drainage by rectal injection in the sitting position. 
In two cases recently under his care, with per- 
sistent vomiting and with swelling in the epi- 
gastric region, thinking the condition due to 
retromesenteric pressure on the transverse duo- 
denum, he reversed the position of the patients 
from the Fowler to the Trendelenburg with satis- 
factory results. 

Dr. John C. Oliver, of Cincinnati, inquired of 
Dr. Murphy whether his method of treatment had 
been applied to gunshot wounds of the abdomen, 
especially to those cases in which injury had been 
inflicted several hours before operation. He 
asked because, while there might be an honest 
difference of opinion concerning the forms of peri- 
tonitis following appendicitis or perforated gas- 
tric or duodenal ulcer, all agree that the form of 
peritonitis following gunshot wounds is apt to be 
géheral. Therefore, the results of treatment in 
that class would be of value. 

Dr. James E. Moore, of Minneapolis, said he 
had no word of criticism of Dr. Murphy’s paper, 
wishing only that he was able by any means to 
secure results so good. He protested against the 
dictum laid down by Dr. Deaver that abdominal 
cases should be deprived of morphia. Concern- 
ing this question, he said his position was like that 
of the old man who, when he came to die, told his 
son he knew honesty was the best policy because 
he had tried both ways. In the beginning of his 
abdominal surgery he had withheld morphia, but 
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after having had an operation himself he insisted 
upon having morphia. He has since given it to 
his patients and his results are improved. 

Dr. Maurice H. Richardson, of Boston, said 
that peritonitis still remains the most important 
disease with which he has to deal, causing more 
deaths in his own cases, those of his colleagues, 
and in literature than any other diseases. He 
referred to the evolution in treatment from the 
time when a man’s abdomen was made to look 
like a colander to the present, when a small incis- 
ion and very little disturbance of the abdominal 
viscera are the rule. He could criticize only in the 
most favorable way Dr. Murphy’s method. In 
his hospital service he does not know that they use 
the method exactly, though they do not disturb 
things very much. They do not wash out. 
They do not wipe extensively. They do not make 
multiple incisions. They depend upon rectal 
lavage, and, rather than have patients toss all 
night, they give small doses of morphia. 

Dr. John B. Roberts, of Philadelphia, said that 

Dr. Murphy’s brilliant paper disproved effectually 
the oft repeated statements of those operators, 
who, for years, have contended that all cases of 
perforative appendicitis and similar lesions should 
be treated by an insistent search for the offending 
organ. Also, it has shown effectively their error 
in believing that patients after abdominal section 
or with peritonitis from perforation should be 
tortured by persistent immobility in the dorsal 
recumbent position, by absolute deprivation of 
water, and by the ante- and post-operative with- 
holding of morphia and pain-obtunding drugs. 
Dr. Murphy’s results thus justified those who, for 
twenty years, have contended against such sur- 
ery. 
- Dr. Richard H. Harte thought it obvious that 
no hard and fast rules could be laid down in the 
treatment of peritonitis, each case being treated 
rather according to the conditions found. He 
thought error sometimes existed 1n the use of rectal 
irrigation in not having the tube of sufficient size, 
and held at a proper height to favor the ready flow 
of the fluid toward the bowel. He described a 
frame made to support the weight of the patient 
by the buttocks and thighs, as a satisfactory method 
of maintaining the Fowler position. He approves 
the plan of having patients sit up, even in the 
typhoid perforation cases in which the perforation 
occurs at the end of a very long illness. He favors 
gauze for drainage rather than tubes. 

Dr. M. L. Harris, of Chicago, has tried repeat- 
edly the principles laid down by Dr. Murphy and 
his patients get well. Relative to the inquiry of 
Dr. Allen concerning gunshot wounds of the ab- 
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domen, he had had within a few months, 17 cases 
of these wounds, involving the intestines in which 
there were from one to eight perforations. Every 
case was operated upon early, all were drained 
and all recovered. 

Mr. G. B. A. Moynihan, of Leeds, England, said 
that at the Leeds’ Infirmary they grouped their 
cases according to those occurring previous to 
their having learned of Dr. Murphy’s treatment, 
and those occurring subsequently. Those of the 
former group they had been accustomed to lose 
Those of the latter usually recovered. Only in 
very insignificant particulars do they vary from 
the method laid down by Dr. Murphy. They 
operate in the least possible time; in drainage, 
employ what they term the split tube. This is a 
large sized rubber tube, split along the wall of one 
side which, when in position, drains along its whole 
length and can collapse if pressure from tissue 
occurs. He takes issue with Dr. Deaver in the 
matter of morphia, a small hypodermic being 
given in every case before the patient leaves the 
operating table. No house physician, however, 
is allowed to repeat the dose without instruction 
from his superior officer. They usually do not 
employ general anesthesia, but operate under 
stovaine with lumbar anesthesia. An advantage 
of this method is the passing of abundant quanti- 
ties of flatus. This makes the operation distinctly 
easier. The patients are placed in bed in an 
exaggerated Fowler position. The position is 
maintained by a bolster beneath the buttocks and 
thighs, attached to the head of the bed. No re- 
straint is put upon the amount of water the patient 
desires to take, for the nurse leaves a vessel con- 
taining water on the table beside the bed. 

Dr. Murphy, in closing, emphasized his positive 
conviction that every case of general perforative 
peritonitis ought to get well, if properly handled. 
Such handling, however, involves timely and intelli- 
gent action, and the following of definite lines to 
attain results. Answering Dr. Ransohoff’s ques- 
tion, he said he did not have any cases of four or 
five days duration since the beginning of the symp- 
toms of general peritonitis and trusted he never 
would have, but often four, five, and six days had 
elapsed since the onset of the appendicitis. All 


-cases should be operated under twenty-four hours, 


and under twelve would be better, as the diagnosis 
is possible in the great majority of cases. When 
surgeons appreciate this fact, the same results as 
seen in early operations for appendicitis will obtain 
in peritonitis. Dr. Murphy does not make the 
differentiation of Dr. Bevan between the type of 
of cases with intestinal leakage without peritoneal 
inflammation, and the type with intestinal leakage 
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with peritoneal inflammation, as all of his were of 
the latter type. He considered the points brought 
out by Dr. Harte of great value as emphasizing 
the necessity of attention to details. The presence 
of a yellow creamy fluid in the peritoneum does not 
constitute peritonitis. There must be a perfora- 
tion of the gastrointestinal canal and a direct com- 
munication from the lumen of the canal into the 
free peritoneal cavity. The free yellow creamy 
fluid is often a defensive fluid carrying away 
infective organisms. Dr. Harris’s results with 
perforating gunshot wounds of the abdomen em- 
phasize more than word can do the importance 
of early operations, complete closure, absence of 
irrigation, Fowler position, and proctoclysis. The 
short duration of the anesthesia as brought out by 
Dr. Bevan, he regards as important and the oper- 
ation under nitrous oxide is commendable. 

The stovain analgesia, as used by Mr. Moynihan, 
had the double advantage of analgesia and the 
stimulation of intestinal peristalsis. 

The method for stimulating peristalsis, suggested 
by Dr. Gerster, should have wide-spread adoption 
as gas elimination is of great value. 

In support of Dr. Deaver’s position, Dr. Murphy 
stated that his cases had been conducted both 
before and after operation without{morphine. 


LATE RESULTS (TWO YEARS!OR[MORE) AFTER OPER- 
ATIONS FOR BENIGN DISEASES OF THE STOMACH 
AND DUODENUM 


Mr. B. G. A. Moynihan, M. S., F. R. C. S., of 
Leeds, England, in estimating the value of surgery 
in non-malignant diseases of the stomach reviewed 
the records of his operated cases to the end of 1905. 
They are 281 in number and are classified as 
follows: 

1. Perforating ulcer of the stomach or duode- 
num. 

2. Cases for which hemorrhage has been the 
immediate cause of urgent interference. 

3. Cases of chronic ulcer, etc. 

4. Cases of hour-glass stomach. 

Of the 281 patients, recent information is at hand 
in reference to 265 cases. In class 1, of 27 cases of 
perforating ulcer operated upon, 18 patients re- 
covered. In class 2, 27 patients submitted to 
operation for acute hemorrhage, 23 of whom 
recovered. In class 3, the patients number 205; 
among them were 2 fatal cases and 214 operations. 
A very full classification is given for analysis. 
In class 4, there were 22 cases made up of 7 
males and 15 females. The total mortality in 
this group is 3. 

A summary of the number of cases in all the 
groups gives the following results: 
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Total No. Recovered Died 
Group I..... 27 8 9 
Group 2..... 27 9 
Group 3.....205 2 
Group 4..... 22 P| 


281 18 

The present condition of all the patients now 
alive is as follows: Two hundred and eleven 
patients are cured, g are improved, 12 are no better, 
9 are doubtful, 6 not recently reported. Thirty- 
four patients are dead; 18 as a result of the oper- 
ation, 7 of carcinoma of the stomach, g from other 
causes unconnected with the disease of the stomach 
or the operation performed for its relief. 

Among the lessons to be drawn from the history 
the following points are submitted: That the 
operative treatment of stomach disorders should 
be confined exclusively to those cases in which an 
organic lesion is present. In cases of acute per- 
forating ulcer, the perforation should be closed or 
the ulcer excised. When the ulcer lies upon the 
lesser curvature, nothing more is necessary than 
this. When a non-malignant lesion is discovered, 
the treatment appropriate to it depends upon its 
position in the stomach. If the ulcer be prepyloric, 
pyloric, or duodenal, gastroenterostomy should be 
performed. It is desirable also to infold an ulcer 
whenever possible. The most satisfactory method 
of gastroenterostomy is the posterior no-loop 
operation, with the almost vertical application of 
the bowel to the stomach. Regurgitant vomiting 
occurs as a result of the “‘loop” operation, whether 
anterior or posterior. It is relieved almost cer- 
tainly by an enteroanastomosis. In cases of hour- 
glass stomach the surgical treatment necessary 
presents special difficulties on account of the fre- 
quency of a dual lesion, one in the body of the 
stomach, one at the pylorus, and double operations 
have consequently to be frequently performed. 


Since Dead Cured 
6 


A STUDY OF GASTRIC AND DUONENAL ULCERS WITH 
ESPECIAL REFERENCE TO THEIR SURGICAL CURE 
William J. Mavo, M.D. This paper is limited 

in its scope to a discussion of gastric and duodenal 

ulcers with a view to presenting some facts as to 
their surgical cure. 

In the following series the average duration of 
pre-operative symptoms was over twelve years. 
Operations were not performed until medical 
treatment had proved ineffectual. 

No cause for conflict between medicine and 
surgery in this field, as only the cases that fail to 
yield to reasonable medical treatment should be 
considered surgically. 

In the earlier surgical treatment some of the 
patients were not relieved of their symptoms be- 
cause of technical errors, but the larger number 
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of failures were due to faulty diagnosis and the 

fact that operations were performed when there 

was no ulcer present, but rather gall-stones, appen- 
dicitis, atonic dilatation, or prolapse. 

Two years of time at least should elapse after 
operation before the patients can be safely pro- 
nounced cured. 

All cases of ulcer and kindred diseases of the 
stomach and duodenum, operated upon by Drs. 
C. H. & W. J. Mayo, since the first case in 1893 
to May 1, 1908, are classified; but special in- 
vestigations and statistics are confined to the 
ulcer group. 

Total number of operations to May 1, 1908, is 
827. Total number of patients operated upon, 
768. Of this number there were 225 cases of 
benign lesions other than ulcer. This leaves 543 
cases operated upon for ulcer of the stomach and 
duodenum. ‘Twenty-seven of these were for acute 
perforations, and of those in which the closure 
of the perforation alone was made, but one re- 
quired secondary gastrojejunostomy. All the 
others have remained well, the perforation having 
seemingly put an end to the disease. 

Twice in chronic cases the base of the ulcer has 
been cut out, producing an effect similar to acute 
perforation. The defect was closed and good 
results obtained. 

The surgery of chronic ulcer can be divided into 

three periods: 
t First period, previous to 1900. The surgery of 
benign obstructions. Two methods of operation 
were employed, gastrojejunostomy and _ pyloro- 
plasty. Operative mortality was about six per 
cent. 

Second period, from rgoo to and including 1905. 
Technical improvements and the invasion of new 
fields. Results in this period did not compare 
favorably with the early period in which the prob- 
lem was purely one of mechanics arising from 
obstructive interference with gastric drainage, or 
with the third period in which technical errors had 
been largely eliminated and a sound pathological 
basis substituted for fallacious clinical observations. 

At this time gastrojejunostomy was too often 
‘performed when no ulcer could be found and the 
result recorded as operative failures to cure instead 
of mistakes both in diagnosis and operation, 
which was the fact. 

In reoperating for trouble of this description, we 
have cut off the gastrojejunostomy and closed both 
sides, restoring the gastrointestinal canal to its 
normal continuity. 

The danger that ulcer would degenerate into 
cancer stimulated excision of gastric ulcer. Indi- 
cations for excision do not apply to duodenal 
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ulcers, since they seldom undergo malignant 
change. 

Posterior gastrojejunostomy gradually replaced 
the anterior as the popular method. The loop 
has been eliminated and a large number of Ameri- 
can operators, including ourselves, no longer turn 
the jejunum to the right, but suture it to the stom- 
ach as it runs normally downward and to the left. 

We have made over 300 gastrojejunostomies 
for ulcers of the stomach and duodenum by this 
particular method, with a mortality of less than one 
per cent, and but three cases have required second- 
ary operation upon the stomach for any cause. 

In all ‘‘loop” operations, anterior and posterior, 
the intestine is applied to the stomach downward 
and to the right, but in the ‘“‘no loop” method we 
found that this sometimes caused angulation as 
it turned the jejunum at the duodenojejunal junc- 
ture rather sharply from its normal position, and 
occasionally caused chronic bile regurgitation. 

The vertical attachment of the jejunum to the 
stomach, as originally practiced by Mikulicz, with 
a transverse intestinal incision, and by Czerny with 
the Murphy button, has recently been revived by 
Mr. Moynihan, who is now using it with the longi- 
tudinal intestinal incision.’ 

Mortality in second period not greatly reduced, 
remaining at about 5 per cent, largely because a 
number of patients had complicated operations 
performed, and in some instances, several oper- 
ations, which increased the mortality. 

Third period covers about three years. A living 
pathology has been established and doubtful cases 
eliminated. 

Gastrojejunostomy is still the most valuable 
operation. Excision, the Finney operation, and 
the operation of Rodman, each have a field in 
suitable cases. 

The mortality of even the more complicated 
operations does not at this time exceed 3 per cent. 

Three hundred and seventy-nine patients with 
gastric and duodenal ulcer were operated upon by 
us previous to June 1, 1906, covering a period of 
from two to fifteen years since operation. In 64 
of these, no ulcer was actually demonstrated at the 
time of operation. In 11 secondary operations 
from this group, ulcers which had been previously 
overlooked were found in two cases, leaving 62 
in which the actual presence of ulcer was not dem- 
onstrated. Fifty of these questionable cases were 
traced and the statistics show 34 per cent cured, 
28 per cent improved, 17, or 34 per cent, unim- 
proved, 6 per cent deceased. Combined per- 
centage of cured and improved 62 per cent. 

In the 318 cases of actually demonstrated ulcers, 
1 Annals of Surgery, 1908. 
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80.7 per cent were cured, 9 per cent improved, and 
4.2 per cent unimproved. Six per cent have died 
since the operation from various causes, in only 
two cases, however, was the cause of death con- 
nected with the stomach, showing a total percentage 
of 89.7 per cent cured and improved. 

After operation for ulcer, patients require care- 
ful medical supervision until they have made a 
complete recovery. 


END RESULTS FOLLOWING OPERATION FOR BENIGN 
DISEASES OF THE STOMACH AND DUODENUM. 


John B. Deaver, M. D. Stomach surgery is 
in its infancy. It has grown old enough, however, 
and has shown sufficient accomplishments, to make 
most investigators agree that certain pathological 
conditions to be found in that organ and the duo- 
denum must be overcome by the surgeon rather 
than by the internist. The immediate results 
speak volumes; the end results are far superior 
to any that can be obtained by other than operative 
means. 

Principal benign diseases of the stomach and 
duodenum found in the realm of surgery to-day 
are: Ulcer with its various complications; gastrec- 
tasis, whether due to pylorospasm, gastric myas- 
thenia, or pyloric stenosis; and stenosis of the 
pylorus, with or without dilatation. 

In gastric dilatation, gastric myasthenia, and 
ptosis of the stomach, probably the most that 
surgery can do is to alter the mechanism of the 
Stomach and intestine that medical measures will 
become effective. 

In pyloric obstruction, from any cause, a definite 
procedure is indicated, namely, the establishment 
of a free and permanent communication between 
the stomach and intestine. 

In these various diseases, practical experience has 
taught that best results may be obtained by per- 
forming a gastroenterostomy. The choice of oper- 
ation varies with different operators. Personally, 
I prefer the posterior gastrojejunostomy, when 
it is practicable, the no-loop-clamp method with 
excision of a portion of the mucous membrane, 
eliminating the danger of the so-called ‘‘vicious 
circle,” the use of the clamps minimizing the danger 
of leakage and infection during the operation. 
The end results are quite as good with the suture 
method with no loop, but the primary danger is 
greater. The no-loop operation is a great advan- 
tage over the long loop. The immediate results 
are better and there is practically no danger of a 
vicious circle being established even subsequently. 
The operation of election should always be per- 
formed when possible; when not possible, the best 
procedure under the conditions present must be 


717 


adopted. Anterior gastrojejunostomy, a poorer 
and much less satisfactory method, should not be 
excluded entirely from the surgeon’s list of pro- 
cedures. End results will probably always be bet- 
ter when it is possible to perform the operation of 
election or choice; but relief in all instances must 
be afforded the patient, if it be at all possible, 
whether the method used be one of choice or one 
of necessity. 

I have been able to trace 66 of the patients upon 
whom I have performed stomach operations for 
benign disease. Of this number, 44 are free from 
all gastric symptoms, g are greatly improved, 
5 are unimproved, and 8 have died. Percentage 
of cures 66.6; patients greatly improved, 80.3. 

The cases traced were diagnosed as follows: 
Ulcer of the stomach, 37 cases; ulcer of the duo- 
denum, 12 cases; stenosis of the pylorus, 8 cases; 
gastrectasis, 6 cases; vicious circle, 1 case; peri- 
pyloric adhesions, 1 case; neoplasm of pylorus, 
1case. Total 66 cases. 

From an analysis of the list of diseases, oper- 
ations performed, and the end results, I would draw 
the following conclusions, these naturally being 
influenced by the immediate dangers from the vari- 
ous forms of operation: 

1. The operation of choice should always be 
performed when feasible; when not feasible, the 
operation of necessity should be performed. 

2. All cases of stenosis of the pylorus, whether 
due to a neoplasm, cicatricial contraction, hyper- 
plasia, pylorospasm, or what not, should be treated 
by operative interference, preferably by posterior 
gastrojejunostomy. 

3. All cases of ulcer of the stomach which do not 
respond to medical treatment promptly, and the 
various sequele of this disease should be treated 
by operation.’ 

4. All cases of ulcer of the duodenum, which do 
not respond promptly to medical treatment, should 
be treated by operation. 

5. My preference in performing gastroenteros- 
tomy is by the posterior gastrojejunostomy, no- 
loop, clamp route. 


HOW FREQUENTLY DO GASTRIC ULCERS BECOME 
CARCINOMATA ? 
For paper by Dr. WitL1AM L. RopMAN, see page 
657. 


GASTRIC AND DUODENAL ULCERS SECONDARY TO 
WOUNDS OF THE URINARY BLADDER 

Joun B. Rosperts, M.D. Mention was made of 

a case of death from perforating gastric ulcer after 

suprapubic lithotomy which Dr. Roberts had re- 

ported in 1887. A few years ago he lost a patient 
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from massive hemorrhage, due to ulcer of the duo- 
denum occurring in a man who had suffered extra- 
peritoneal rupture of the urinary bladder and other 
injuries. These cases led to a search of literature 
for similar occurrences. There is a probability of 
the gastric and duodenal ulcerations being patho- 
logical sequences of the bladder lesion. This 
would be similar to that which occurs when a 
duodenal ulcer arises as a complication of burning 
or freezing large surfaces of the human body. 

Dr. Roberts collected from literature and his 
own experience 16 instances of gastrointestinal 
bleeding subsequent to operative or other lesions 
of the urinary organs. The result was death in 
14 cases, recovery in 2. There were operations 
for: 

Cystotomy, 5 

Litholapaxy, 1 

Nephrotomy, 3 

Extravasation of urine, 2 

Nephrorrhaphy, 2 
There were of non-operative cases: 

Pericystic abscess, etc., 1 

Perinephric abscess, etc., 1 

Perineal abscess, etc., 1 
making a total of 16. In 7 of the 1o fatal cases, 
ulceration was found at autopsy. In several of the 
remaining cases no necropsy was made, and the 
question of the presence of ulcer of the stomach or 
intestines, therefore, remains undetermined. 

Abstracts were given of three cases of lithotomy, 
one of litholapaxy, and two of lumbar nephrotomy 
found in surgical literature which terminated in 
death after attacks of gastrointestinal haemorrhage, 
with or without ulceration. 

Mention was made of the fact that Curling in his 
classic paper published 64 years ago on duodenal 
ulcers secondary to burns, stated that he had seen 
similar ulcers in other surgical conditions than 
burns. Dr. Roberts quoted from papers published 
recently to show that a connection between ab- 
dominal and pelvic operations 4nd post-operaive 
hematemesis and intestinal bleeding occurred 
sufficiently often to suggest a pathological connec- 
tion. Most of the papers bearing upon this topic 
have been written within the last ten years. 

The etiology of the gastrointestinal lesions 
under consideration is obscure but is probably 
connected with the occurrence of thrombosis and 
embolism due to septicemia or toxemia. Cases 
were mentioned of such hemorrhage and ulceration 
occurring after operative procedures on regions 
distant from the abdomen and pelvis. Fracture, 
excision of the Gasserian ganglion, amputation of 
the thigh, removal of neuromatous tumor, excision 
of malignant disease of the palate and tonsils, and 
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other surgical traumatisms followed by hemateme- 
sis or bleeding from the bowel, have been reported a 
few times. ‘These cases apparently prove that the 
post-operative bleeding and ulceration of the gas- 
trointestinal tract are caused by some more general 
pathological influence than local interference with 
the abdominal and pelvic circulation alone. Ex- 
perimental and clinical evidence of such hemor- 
rhage and ulceration occurring through infection 
with the pneumococcus, the diphtheria bacillus, 
the colon bacillus, a staphylococcus, and from 
uremic conditions, give credence to the theory that 
changes in the gastric and intestinal mucosa leading 
to fatal issue may be the result of several local 
influences or of a widespread pathological altera- 
tion in the cells and fluids of the body. 

* Nearly all the papers on this topic have dis- 
cussed the questions from the idea that the opera- 
tions causing the secondary phenomena under dis- 
cussion must in some direct way involve the portal 
circulation. Although such lesions are probably 
more apt to occur after interference with the pelvic 
and abdominal organs, which are connected with 
the portal circulation, enough cases are on record 
to lead to a belief that a general condition, such as 
uremic intoxication, atheroma of the vessels, 
toxemia, infection, are instrumental in rendering 
the patient liable to the serious complication} dis- 
cussed. 

Investigation has been made by a number of 
experimenters upon the production of gastric and 
duodenal ulcers by interference with the nervous, 
connections of the gastrointestinal tract. Hort, of 
Torquay, makes the suggestion that some forms 
of gastric and duodenal ulcers may be only local 
expressions of a general blood disease not hereto- 
fore recognized. His paper states that the occur- 
rence of gastric ulcer depends upon a breakdown 
of the normal immunity of the gastric mucosa 
against auto-digestion, through destruction of the 
anti-peptic bodies caused by thrombosis, embolism, 
necrosis, or other processes. 

The serious prognosis in cases of post-operative 
hematemesis or bloody stools was insisted upon. 


CONGENITAL STENOSIS OF THE PYLORUS 

For paper by Dr. FRANK Bunts, Cleveland, 
Ohio, see p. 663. 

Dr. Willy Meyer, of New York, spoke of the 
complications following operations for stenosis of 
the pylorus and of the possible overcoming of these. 
A patient under his care had passed on the third 
day of convalescence into a deep coma, passing the 
stools and urine in the bed. Temperature and 
pulse showed no reason for the condition. The 
patient was given regularly every eight hours a 


hypodermoclysis of salines. On the fifteenth day, 
he regained consciousness and went on to proper 


convalescence. In the secondary operation he 
prefers gastroenterostomy plus enterostomy to the 
short loop. 

Dr. John H. Gibbon asked the experience of the 
Fellows as to the occurrence of peptic ulcer of the 
jejunum as a sequel to gastroenterostomy. In the 
absence of its mention in a report of over a thousand 
cases it would seem to be unusual. 

Dr. George W. Crile, of Cleveland, referred to an 
unsurgical case rendered surgical by direct trans- 
fusion of blood at the time of operation. Although 
the hemolytic test of cancer is still in the tentative 
stage, of 66 cases 80 per cent gave positive reaction 
to the test. This was confirmed by autopsy or by 
operation. 

Dr. J. M. T. Finney has employed pyloroplasty 
for pyloric obstruction 48 times since 1903. Of 
these cases four have died. Autopsy showed the 
cause of death to be other than the operation. 
From the observations concerning gartroenteros- 
tomy, it would seem unreasonable to anticipate 
untoward results that have not yet manifested 
themselves. He regards the personal equation a 
determining factor in the choice of operations. 


Personally, he gets better results with pyloroplasty.. 


Except in a few nervous cases, his results have been 
perfectly satisfactory. He endorses Dr. Rodman’s 
dictum of resection in doubtful cases of ulcer. In 
inflammatory pyloric stenosis he believes pyloro- 
plasty definitely contraindicated, and that gastro- 
enterostomy should be employed. 

Dr. John C. Munro, of Boston, said that an 
analysis some years ago of their hospital cases 
showed that less than 20 per cent of operated gastric 
ulcer cases had been failures. All of the cases 
were grouped under the long loop, double loop, 
and short loop. Some of the results could be defi- 
nitely traced to the difference in technique. Since 
that time, the Finney operation had been employed 
almost exclusively. 

Dr. Charles L. Gibson, of New York, asked 
whether the operations reduced the total acidity 
of the stomach contents. 

Dr. John C. Oliver, of Cincinnati, has seen within 
the past two years four cases of congenital stenosis 
operated upon by gastroenterostomy. Two were 
his own cases; two-those of his colleagues. In one 
of the cases (a female infant), the symptoms ap- 
peared at two weeks of age. There was a distinct 
family history of stomach trouble for three geaera- 
tions. The mother of this child during her preg- 
nancy developed tuberculosis of the glands at the 
back of the neck. The mesenteric gland of the 
child showed an early stage of tuberculosis. 
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Dr. Francis J. Shepherd, of Montreal, did a 
pyloroplasty upon a child three weeks of age. The 
child is now 18 months old and in perfect health. 

Dr. Leonard Freeman, of Denver, spoke of his 
satisfactory employment of linen thread for the 
hemostatic suture jn from 50 to 55 gastroenteros- 
tomies and related an experience emphasizing 
the necessity of from time to time examining the 
character of the catgut employed. 

Dr. Willy Meyer, of New York, warned against 
making the loop too long. 

Dr. John E. Summers, Jr., of Omaha, inclines 
to the belief that trauma is the cause of post- 
operative gastric and intestinal haemorrhage. 

Mr. B. G. A. Moynihan does the posterior, no 
loop operation, making the anastomosis as close 
as possible to the beginning of the jejunum. He 
regards the point of importance to be not so much 
the direction of the jejunum as its application to 
the stomach in such a way that it lies easily. With 
mimicry so close that it is difficult to distinguish 
between ulcer and carcinoma, the ulcer should be 
excised. He appreciates the difficulty of its 
excision when it lies up on the lesser curvature. 
He attributes post-operative regurgitant vomiting 
of bile to a mechanical defect at operation. 

He has had one case of peptic ulcer subsequent 
to posterior gastroenterostomy. He has collected 
and will publish a report of 60 cases of peptic 
jejunal ulcer following gastroenterostomy. 

Dr. W. J. Mayo, in closing, referred to the fact 
brought out that there could be secured not less 
than 80 per cent of permanent recoveries in gastric 
ulcers in which medical treatment had failed and 
that something less than 10 per cent more will be 
improved. The real difficulty in cases reported to 
be worse because of gastroenterostomies, he thinks, 
lies in the fact that the medical diagnosis has not 
been confirmed at the operating table; and, 
because the operation has been done upon cases in 
which it should not have been done, the internist 
assumes the position that the cases are worse as 
the result of the operation. They have done the 
Rodman operation over twenty times. Rather 
than ask the medical man to turn over to him early, 
cases of gastric ulcer, the surgeon should ask that 
he turn over cases of tumor the character of which 
he is waiting to determine. In these cases the 
surgeon can do better than the medical man, if they 
are not malignant. If they are malignant, it will 
put into the surgeon’s hands a considerable number 
of malignant cases in time to cure them. 

Dr. William L. Rodman dissents from the 
belief of Dr. Summers that post-operative hamate- 
mesis is due to trauma. His belief is based upon 
observations made upon dogs and inquiries of 
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colleagues. He thinks the most rational explana- 
tion is that suggested by Dr. Roberts, that it is due 
to sepsis. He has used Pagenstecher’s suture for 
the inner stitch, but following a gastroenterostomy, 
in one case there was furious hemorrhage. Copious 
vomiting occurred, and in one large vomited clot 
there was the Pagenstecher suture. He questions, 
therefore, whether it is well to use a Pagenstecher 
suture or a well-chromicized gut. He appreciates 
the possibility that the suture might have taken a 
downward course and caused trouble with the 
bowel. 


STONE TUBERCULOSIS OF THE KIDNEY AND PERI- 
NEPHRIC ABSCESS 

Paper by GEORGE SULLY VAUGHAN, M. D., 
Washington, D.C. See p. 692. 


LARGE KIDNEY-STONE 


Dr. David Barrow exhibited a large kidney- 
stone which weighed one pound and two drachms. 
An analysis by Dr. Heitzmann, of New York, 
proved it to be phosphatic. He had been unable 
to find but one stone larger, that one weighing 
570 gms. The stone was removed from a man 
48 years old, who had suffered for forty years, 
having had the first symptoms, those of some ab- 
dominal trouble, when 8 years of age. During 
boyhood, he averaged three or four attacks a year 
of pain, which he described as being intense in 
the region of the left kidney. When about 14, he 
was supposed to have had chills and fever, but was 
not relieved by quinine and suffered for a year. 
At the age of 20, urinary symptoms appeared, 
often voiding the urine as often as every half 
hour. The. urination was painful and the urine 
in appearance muddy. For ten years, the symp- 
toms remained about the same. He was a farmer, 
but was unable to do but little work without caus- 
ing a return of the pain. At the age of thirty, the 
attacks were more frequent, often recurring in a 
month, and there was more abdominal soreness, 
and the urinary disturbance more constant. At 
the age of 38, noticed an enlargement about the 
size of an orange in the left abdominal cavity, 
which was sensitive to manipulation. For ten 
years after he lost ground, suffered more pain, had 
more evidence of sepsis, and the tumor increased 
in size slowly. For four years was practically 
invalided, unable to do any work, and was con- 
fined much of the time to bed. When first seen 
the following observations were made: 

He was 5 ft. 8 in. tall, weighed 120 pounds, his 
expression was anxious, and complexion sallow, 
and there was every appearance of long suffering 
and ill health. In the region of the left kidney 
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was a tumor about the size of a cocoanut. It was 
fixed and not affected by respiration. The urine 
was normal in quantity, alkaline, and contained 
a large amount of pus and phosphatic debris. 
No symptoms referrable to the right kidney. On 
December 16, 1905, at St. Joseph’s Hospital, he 
was operated upon. An oblique incision was 
made from near the twelfth rib along the outer 
border of the erector spine muscle, curving for- 
ward a little above the crest of the ilium and Pou- 
part’s ligament. . The tumor was enucleated which 
consisted of the kidney with a stone in its pelvis. 
The pedicle was transfixed and doubly ligated with 
silk, the ureter was traced for about three inches, 
and ligated with chromic catgut. The patient 
was not shocked, and left the table in good condi- 
tion. Convalescence was satisfactory, and he left 
the hospital apparently well. At this time, now 
more than two years, he weighs 152 pounds, seems 
perfectly well and works every day on the farm. 


RESULTS OF OPERATION ON THE KIDNEY FOR CAL- 
CULUS AND TUBERCULOSIS 


For paper by Dr. ANDREW J. McCosu, of New 
York, see p. 705. 


THE DIAGNOSIS AND TREATMENT OF KIDNEY-STONE 

For paper by Dr. ARTHUR DEAN BEvan, Chi- 
cago, see p. 675. 

Dr. Leonard Freeman, of Denver, in operating 
for stone in the kidney prefers to cut through the 
parenchyma of the kidney. He finds that bleeding 
is easily controlled by grasping the vessels with 
gastroenterostomy forceps with the flexible blades 
covered with rubber. He exhibited an X-ray 
picture showing shadows resembling calculi in the 
ureter which were spoken of by Dr. Bevan as 
probably calcifications of the ligaments of the pel- 
vis. Dr. Freeman thinks they might also be 
classified as calcified lymphatic glands, or phlebo- 
liths. An another X-ray picture revealed a cured 
tuberculosis of the bladder. 

Dr. George E. Brewer, of New York, thought 
the paper of Dr. Bevan most timely, inasmuch as 
the modern text-books describe the diagnosis of 
kidney-stone in the same old words. As a matter 
of fact, there are no symptoms absolutely patho- 
gnomonic of stone in the kidney. Of all the signs 
and helps, he agrees with Dr. Bevan that the X-ray 
is the most important. An absolutely good plate, 
however, must be insisted upon. One source of 
error are the small points shown over the ureter. 
The majority of these shadows mistaken for stone, 
he thinks, are confined bodies. Another source 
of error was illustrated in a case of a man with his- 
tory of renal trouble in which the X-ray showed 


a shadow perfectly distinct over the region of the 
kidney, almost as large as an English walnut and 
with perfectly defined edges. This proved to be 
a kidney absolutely destroyed by tuberculosis. 

Dr. Nathan Jacobson, of Syracuse, spoke of the 
value of the confirmatory test of the X-ray in cases 
of renal stone and showed a number of plates 
illustrating oxalate of lime, phosphate, and uric 
acid stones. He related a rare case in which 
treatment had been given by one of his confreres 
for cystitis. Dr. Jacobson operated and, upon 
doing a perineal section, a complete incrustation 
of the bladder wall was discovered. The child 
did well until anuria developed and death followed. 
Autopsy showed both kidneys absolutely filled 
with stone. 

Dr. C. B. G. Nancréde, of Ann Arbor, warned 
against making a diagnosis of stone in the ureter 
or kidney by the X-ray alone, and described a case 
in which diagnosis based upon the X-ray was 
totally wrong. He asked Dr. Bevan whether, in 
the small percentages of failures to find the stone 
in the kidney or ureter by the X-ray, the composi- 
tion of the stone was determined. He recently 
removed from the bladder quite a large stone 
which was entirely uric acid. He has never seen 
such a one in the kidney or ureter. Several X-rays 
showed not the slightest trace of the uric acid stone 
removed from the bladder. 

Dr. Ellsworth Eliot, Jr., of New York, con- 
firmed the statements concerning the probability 
of osseous development in the ligaments of the 
pelvis which are mistaken for calculi. He em- 
phasized what had been said of the atypical char- 
acter of the clinical features in cases of stone. 

Dr. Joseph Ransohoff uses the X-ray only to 
confirm a diagnosis based upon a thorough clinical 
study. One symptom which he believes to be 
absolutely characteristic of stone in the kidney 
is persistent, continuous microscopic hematuria. 
An interesting point mentioned was that ureteral 
calculi sometimes produce no obstruction. Dr. 
Ransohoff has before shown a ureteral stone which 
was guttered, the groove allowing the urine to 
pass without difficulty. He has no difficulty in 
controlling hemorrhage in nephrectomy with the 
fingers and dislikes the clamp because it prevents 
examination of the ureter. Whether or not the 
X-ray shows stone, he never regards an operation 
on the kidney complete without the passage of a 
catheter or probe along the whole length of the 
ureter. 

Dr. Maurice H. Richardson has had encouraging 
results in his operations for stone in the kidney, 
yet differing in experience from Dr. Ransohoff, 
hemorrhage causes him anxiety in the approach 
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to the pelvis of the kidney through the kidney tissue. 
The question of diagnosis is to him the most inter- 
esting thing in surgery. Many times he has “taken 
the field”’ against a diagnosis of renal stone, and 
has been right. When, however, a man like Dr. 
Rodman makes a diagnosis of stone, he is in- 
clined to agree. He has seen calcification of mes- 
entery tumors twice or three times which he thinks 
could easily cause a mistaken diagnosis. He has 
known of the continuance of pain after removal 
of stone from the kidney, and has seen stone in the 
kidney fatal 22 years after removal of stone from 
the bladder, with no sign of pain during those 
years. 

Dr. Willy Meyer believes that, after exhausting 
laboratory research, the X-ray should be em- 
ployed in diagnosis of stone. Cystoscopy and 
catheterization should then be employed. The 
carmine test is of value, unless obstruction is caused 
by the stone. 

Dr. George W. Crile, of Cleveland, spoke of the 
value of direct transfusion of blood in a case of 
nephrectomy in which there had been hemor- 
rhage. Reference was also made to a large, 
curved clamp devised by a colleague. It is useful 
in the control of hemorrhage and is made on the 
principle of the clamp used for temporarily closing 
the carotid artery. 

Dr. J. M. T. Finney agrees with Dr. Richard- 
son upon the importance of diagnosis. Every 
unnecessary surgical operation is a reproach to 
surgery. In the words of a former Fellow of the 
Association, ‘‘Nine men out of ten know wihai to 
do, but the tenth man knows what not to do.” 

Dr. M. L. Harris, of Chicago, has operated 
three times in bilateral tuberculosis of the kidneys 
with successful results. 

Dr. Francis J. Shepherd does not agree that 
hemorrhage is easily controlled. In a recent case 
the hemorrhage was so severe that it was neces- 
sary to remove the kidney. 

Dr. John C. Oliver, of Cincinnati, presented 
an oxalic acid stone which he had supposed was 
the largest one ever removed. That Dr. Barrow 
had removed a larger one was not surprising, how- 
ever, no matter what they did in Ohio, it was usual 
to find that they did a little better in Kentucky. 

Dr. Lewis L. McArthur, of Chicago, thought 
it a tribute to the foresight of Dr. Senn in that, 
when the first exhibition of the X-ray was made 
in Chicago and he, as the Nestor of the profession 
there, was called upon to express his opinion of it, 
said, “‘I see the advent of this wonder with chagrin 
and anxiety, lest the student, finding a short route 
to diagnosis, will rely entirely upon this means 
and forget, or neglect, the means which already 


722 


are at hand.” “Dr. McArthur referred to a case 


in which clinical and laboratory evidence pointed ' 


to stone in the kidney but in which the X-ray 
failed to give the shadow. Operation was thus 
delayed for six months until the patient was insist- 
ent, and at operation twenty stones were found in 
one kidney 


THE DIAGNOSIS AND PROGNOSIS OF TUBERCULOUS 
AND SEPTIC CONDITIONS OF THE KIDNEY 


G. E. Armstrong, M. D. Surgeons are interested 
only in unilateral, and primary renal tuberculosis. 
The infection is hematogenous and almost invar- 
iably descending. Tubercle bacilli do not often 
go against the stream in lymph or blood-vessels, 
and ascending infection is possible only when a 
stricture of the ureter obtains or when there is a 
reversed peristalsis. Is it probable that the infec- 
tion of the second kidney, even in the presence of 
tuberculous cystitis, is descending and hemato- 
genous. 

Cystoscopic examination of the bladder, cathe- 
terization of the ureters, and the examination of 
the separate urines favor an early and accurate 
diagnosis and protect against error. 

The frequency with which the urine from the 
diseased kidney is found neutral or alkaline in 
reaction is evidence of the early incidence of mixed 
infection. 

To establish a diagnosis, tubercle bacilli and pus 
must be found present in the urine. 

In early cases one finds commonly few bacilli 
and comparatively little pus. In late cases the 
pus may be quite free from tubercle bacilli. 

The early symptoms often suggest stone. The 
functional value is sometimes lessened beyond all 
proportion to the organic changes in the kidney. 
Hematuria also may be considerable, and per- 
sistent and even serious, while the changes in the 
kidney are slight and limited in extent. 

The efficiency of the other kidney can generally 
be correctly estimated by the specific gravity, 
freezing-point, and percentage of urea, but these 
tests are really only of comparative value. 

The disease of the ureter is an ascending lesion 
secondary to the ulcer about its vesical opening 
and the infection is carried up along the lymphatics 
in its walls. 

Fever is generally present in cases which present 
vesical ulceration and disappears after nephrec- 
tomy, being therefore apparently due to absorp- 
tion of the septic urine by the ulcerated surface. 

Nephrectomy is the safe and conservative 
method of treatment. Partial nephrectomy is 
unsatisfactory and disappointing. Nephrotomy 
should be reserved as a palliative measure in se- 
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lected cases when no secreting renal tissue can be 
spared. 

The recovery from operation is satisfactory. 
Wonderfully little disturbance of urinary secretion 
follows. The pain and frequency of micturition 
are greatly relieved and quickly. Complete relief 
depends, however, largely upon the condition of 
the bladder at the time of operation and the pa- 
tient’s recuperative power. 

The results obtained in renal tuberculosis are 
improving. Schmieden collected 201 cases of 
nephrectomy after renal tuberculosis; of these 
142, or 71 per cent recovered, and 59 or 29 per cent 
died. During the last ten years the mortality has 
not been more than 24 per cent. Israel reports 
29 nephrectomies; of these 14 were primary with 
sound bladders; 11 recovered perfectly. Kiister 
had 11 permanent recoveries in 17 cases of ne- 
phrectomy, Schede 16 in 22 cases and Czerny 11 
in 25 cases. 


ACUTE UNILATERAL HZMATOGENOUS INFECTIONS 
OF THE KIDNEY 


For paper by Dr. GEORGE EMERSON BREWER, 
of New York, see p. 699. 


DISCUSSION OF PAPERS OF DRS. ARMSTRONG AND 
BREWER AND CLOSING REMARKS OF DR. BEVAN 


Dr. Emmet Rixford, of San Francisco, reported 
an operation for stone in‘the bladder in which 
autopsy revealed four ureters, in three of which 
were stones.- In another case operated for sub- 
acute peritonitis, a small kidney was found in the 
vicinity of the vermiform appendix. The right 
kidney was hypertrophied. Regarding the cure 
of double tuberculosis, following removal of one 
kidney, he suggests an explanation in the produc- 
tion of hyperemia by the blood being forced into 
the kidney somewhat after the Bier method in the 
cure of tuberculosis of the extremities. If this is 
true, it would seem not impossible to secure healing 
of small foci in tuberculous kidneys by other means 
than nephrectomy. Tuberculin may have a 
future in that direction. ; 

Dr. A. G. Gerster, of New York, offered an 
explanation of the hemorrhage in nephrectomy 
occurring nine or ten days subsequent to operation 
by the assumption of injury to a large arterial 
branch, causing thrombosis and that on the tenth 
day, the thrombosis becoming detached, the he- 
morrhage took place. In two cases he has been 
obliged to remove the kindey after simple explora- 
tory incision in the pelvis because of uncontrolla- 
ble hemorrhage. In one case it was shown that 
one of the larger branches of the artery had been 
divided half way. He has since entirely abandoned 
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the use of the knife in opening into the pelvis 
through the kidney and uses the following method: 
After incision of the cortical substance, the knife 
is laid aside. With a curved director he pushes 
forward into the pelyis of the kidney. Along 
this he passes a dressings forceps into the pelvis. 
This instrument is opened and then withdrawn. 
The finger is inserted along the track which has 
thus been made by tearing and stretching. 

Dr. Frederick Kammerer, of New York, re- 
ported three cases of unilateral infection of the 
kidney.. In the first case recovery followed the 
removal of one kidney. In the second case, show- 
ing but two infarcts in one kidney and the other 
being normal, the incised kidney was tamponed 
and replaced. Barring a severe hemorrhage, the 
patient did well at first, but the ascent of tempera- 
ture indicates the necessity of extirpation of the 
kidney. The third case was one of perinephritic 
abscess in which removal of the kidney was finally 
necessary. The urine after nephrectomy was nor- 
mal as was the temperature, seeming to prove the 
point made in Dr. Brewer’s paper that the infec- 
tion can be unilateral. 

Dr. John H. Gibbon, of Philadelphia, spoke of 
the X-ray plates as a most valuable means of 
diagnosticating ureteral calculi. Also important 


is the presence of microscopic blood. He pointed 
out the danger of the use of metal ureteral bougies. 
He referred to his previously published account of 


two cases of ureteral stone in which he did a com- 
bined extra- and intra-peritoneal operation. The 
two great advantages of the method were the time 
saved and the less possible traumatism. While 
the ureters should be drained after removal of 
stone, there is little difference whether or not they 
are sutured. 

Dr. Charles L. Gibson reported a case with 
features similar to those described by Dr. Brewer 
with pain in the left kidney. Minute miliary de- 
posits were seen at each pole. Half of the kidney 
at each pole was removed and the woman perfectly 
recovered. 

Dr. George Woolsey, of New York, does not feel 
that a negative plate, even if considered perfect 
and taken by an expert, is at all a sure sign of no 
ureteral stone. He has operated upon two cases 
in which he found the lesion spoken of by Dr. 
Brewer and has obtained cure by nephrectomy. 
He feels that to Dr. Brewer is due a debt of grati- 
tude for his presentation of a new field of patho- 
logy and treatment in kidney lesions. 

Dr. Bevan, in closing the discussion of his paper, 
emphasized the importance of diagnosis in this 
order: The gross clinical picture, including his- 
tory; careful ordinary examination of the urine, 
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chemical and microscopical; X-ray examination. 
He finds in the teaching of student great difficulty 
in overcoming the “laboratory habit,” and in 
impressing upon them the importance of the gross 
clinical picture. While he does not regard the 
X-ray infallible in the diagnosis of kidney-stone, 
he believes it can be relied upon in nine-tenths of 
cases. Diagnosis is arrived at by exclusion and 
then should be confirmed by the X-ray. He 
relies greatly upon the amount of urea. He be- 
lieves that a great many of the cases can be oper- 
ated upon under nitrous oxide gas, which he con- 
siders much safer than ether or chloroform. 

Dr. M. L. Harris, of Chicago, said that in the 
use of the segregator in removing urine from two 
kidneys, if the urine dropped from the two sides 
synchronously, whether or not the amount is the 
same, it is always an indication that there has been 
an improper adjustment of the instrument or that 
an anomaly is present. 


REPORT OF A CASE OF STONE IN THE BLADDER. 


Dr. A. T. Bristow, of Brooklyn, N. Y., re- 
ported a case of stone in the bladder, associated 
with intermittent pneumaturia for three years, and 
the subsequent formation of a fecal fistula. 

Pneumaturia relatively common, though little 
mentioned in text-books. Over 200 cases reported 
in literature. Of two varieties: 

1. Cases occurring within the urinary tract 
itself, and due to infection, either in kidney or 
bladder. When in the latter, usually occurs in 
diabetics. Method of distinguishing between the 
two types, by cytoscope, or chemical analysis. 

2. Cases of pneumaturia due to fistulous commu- 
nication between urinary tract and bowel: (a) Be- 
tween renal pelvis and bowel; (b) Ureter and 
bowel; (c) Bladder and bowel. All the reported 
cases have occurred between bladder and bowel, 
as follows: bladder and cecum; bladder and ap- 
pendix; bladder and rectum. Causes: (a) In- 
flammatory, from appendicitis, with adhesion of 
the appendix or cecum to the bladder and subse- 
quent perforation, or, in women, from pelvic in- 
flammation and adhesion between bowel and blad- 
der; (b) Carcinoma involving bowel and bladder, 
usually secondary to uterine or rectal carcinoma. 
Has occurred in carcinoma of prostrate. Author’s 
case: Supposed attack of renal colic, with reflex 
abdominal symptoms; distension, vomiting, fever, 
nine years ago. Recovery. No renal calculus 
passed per urethram. An interval of four years 
without symptoms. Then bleeding at the close 
of urination, with passage of gas either in bubbles 
or in large quantities. Calculus discovered in 
bladder. Suprapubic cystosomy. Recovery from 
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all symptoms. Eight months afterward pain, 
right iliac fossa, no fever, no spasm, return of 
pneumaturia, pus in urine. Subsidence of these 
symptoms in a few days. Patient then well for 
eleven months. Second attack following an after- 
noon of golf. Chill, fever, severe pain in right 
iliac fossa, extending to penis, followed by pneu- 
maturia and return of blood and pus in urine. 
On a subsidence of symptoms which lasted about 
ten days, one month later cystoscoped and _skia- 
graphed with stylet in left ureteral catheter. No 
stone in either ureter nor in kidney; shadow in left 
pelvis, which had been observed in previous skia- 
grams, shown to be an inch external to ureteral 
line. January following, 1906, another attack. 
May, 1906, another. January, 1907, another. 
All of brief duration and much the same character, 
and all followed by pneumaturia. Since the Jan- 
uary, 1907, attack, pneumaturia has been con- 
stant, usually occurring in the morning. Feces 
and bile have also been detected in the urine; 
also animal and vegetable fibers, and shad roe. 
There is now a definite fecal fistula about an inch 
and a half above the right ureteral opening. 
While there is some pus and mucus in the bladder, 
there is no active cystitis, and, except for the occa- 
sional attacks before mentioned, the patient is 
perfectly well, so far as his general health is con- 
cerned, and refuses operation. 

Dr. Frederick Kammerer reported a case of 
pelvic abscess which had healed promptly after 
opening, but cystitis developed. The cystoscope 
revealed a large, deep abscess to the right of the 
bladder in the mucous membrane. Some months 
later this abscess was operated upon and the ap- 
pendix removed and the patient subsequently 
recovered. 

Dr. Arthur D. Bevan, of Chicago, reported a 
case in which he had removed a kidney within 
the capsule, and in which was found a stone which 
had penetrated the duodenum. The man died of 
hemorrhage of the lungs about the sixth day and 
there were found extensive septic infarcts of both 
lower lobes. Examination of the abdomen showed 
a perfectly clean peritoneal cavity, but posteriorly 
an opening into the duodenum which had been 
produced by the inflammation about the stone. 
Another case in which the X-ray showed an ab- 
normally enlarged kidney, operation revealed the 
kidney and calices distended with gas. 

Dr. George E. Brewer, of New York, suggested 
the possibility of some of these cases being diver- 
ticulitis. 

Dr. Emmet Rixford, of San Francisco, reported 
the case of a man suffering from recurrent attacks of 
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pelvic inflammation. In preparing for operation, 
castor oil was given which was followed by a 
furious peritonitis resulting in death. Autopsy 
showed a diverticulum. An abscess at the base 
of the bladder had opened both into the bladder 
and into the peritoneum. 

Dr. George Woolsey, of New York City, reported 
the case of a patient who came to him for stricture 
of the urethra. Rectal examination showed a 
mass behind and to the left of the rectum. He 
suffered intermittent attacks of pain with rise of 
temperature and pneumaturia with pus and a little 
fecal matter in the urine. An anterior incision 
was made, but the mass could not be reached. 
It was proposed to operate posteriorly but the man 
did not return. The anterior incision had en- 
abled him to pass a catheter and so relieve the 
attacks of pain. It was suggested that this might 
be a cases of acute diverticulitis folowing the 
incision. 


PRIMARY CARCINOMA OF THE FEMALE URETHRA 


Dr. Lewis S. McMurtry, of Louisville, has made 
a diligent search of the literature of this subject in 
the Surgeon-General’s office in Washington to the 
present time, and has added eleven cases to the 
list as recorded by Dr. J. S. Percy of Galesburg, 
Illinois. The entire list to date consists of twenty- 
seven cases. Dr. McMurtry reports two cases in 
which he has operated in the last three years. In 
both cases the disease originated in the urethra. 
Both were treated by complete excision of the 
urethra down to the sphincter muscle of the blad- 
der. In one case there was recurrence during the 
first year, rapidly extending to the base of the blad- 
der, the perivesical tissues, and inguinal glands. 
Further operation was not permitted. The sec- 
ond case the pathological process was in its incip- 
iency; the urethra was excised as indicated; 
prompt healing followed with perfect control of 
the bladder, and there has been no recurrence one 
year after operation. The writer claims that 
early diagnosis of the condition is difficult because 
of the resemblance of the intial lesion to urethral 
caruncle. Attention is also called to the difficulty 
of differential diagnosis from certain syphilitic 
lesions which obtain in the same location. The 
prognosis and treatment are the same as for car- 
cinoma in other parts of the body. The great 


desideratum for successful treatment is habitual 
examination of all cases applying to the physician 
with painful micturition, early diagnosis of ma- 
lignant types of disease, with complete excision 
in that early stage of invasion when permanent 
cure is possible. 
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REPORT OF A CASE OF MELANOTIC SARCOMA 


Dr. Francis J. Shepherd, of Montreal, reported 
a case of melanotic sarcoma of the common bile 
duct, and of the ampulla of Vater. 

The case was that of a man aged 42 years who, 
in June, 1907, complained of severe itching over 
the body. He then became jaundiced, with loss of 
flesh and strength. A rounded, painless swelling 
was made out in the region of the gall-bladder. 
In July he entered the Montreal General Hospital 
for exploratory operation by Dr. Shepherd. The 
condition was thought to be due either to malig- 
nant disease or gall-stones. At the operation no 
obstruction of the bile duct could be made out, 
and no gall-stones were found, nor was there any 
appearance of malignancy. The gall-bladder was 
drained, but the patient died of asthenia six weeks 
after operation. The autopsy revealed a soft, 
brownish black fungoid mass 2.5 cm. in length, 
completely occluding the common duct, and part 
of Vater’s diverticulum. This mass was so soft 
that it could not be made out by external manipu- 
lation of the duct, and a probe easily passed through 
the duct into the duodenum. The pancreas was 
not involved. The growth was apparently pri- 
mary, for a most careful examination failed to 
reveal any melanotic growth elsewhere, nor were 
there any pigmented moles on the body. It is 
suggested that at some time or other some pig- 
ment cells got dislodged from a normal situation 
and subsequently were arrested in the bile duct. 

Secondary melanosarcomata, are common in 
the liver, but no case has been reported of such 
a growth in the common bile duct. 


PSYCHICAL END RESULTS IN MAJOR SURGICAL 
OPERATIONS 


For paper by Dr. James G. Mumrorp, of 
Boston, see later number of SURGERY, GYNE- 
COLOGY AND OBSTETRICS. 


FURTHER EVIDENCE IN SUPPORT OF THE THEORY 
THAT HODGKIN’S DISEASE IS A TYPE OF SAR- 
COMA 
For paper by Dr. Wit1Am B. CoLey, of New 

York, see p. 649. 

THE USE OF STERILE OIL TO PREVENT INTRA- 

* PERITONEAL ADHESIONS; A CLINICAL AND EX- 
PERIMENTAL STUDY 
For paper by Dr. JOHN Bapst BLAKE, of Boston, 

see p. 667. 

Dr. A. Vander Veer, of Albany, has used oil in the 
manner reported by Dr. Blake but in larger quan- 
tities, 4 to 6 ounces being used and the patients did 
well. He believes that the amount of peritoneal 
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adhesions following abdominal operations is over- 
estimated. 


RHINOPLASTY FOR SUNKEN NOSE 


For paper by Dr. Jon F. Binnie, of Kansas 
City, Mo., see p. 599. 

Dr. John B. Roberts spoke of his interest in 
operations such as Dr. Binnie had done and re- 
ferred to a similar case under his care of a young 
girl, in which he had taken two large tongue-shaped 
flaps from her rather fat cheeks. 

Dr. Leonard Freeman, of Denver, spoke of two 
classes of saddle nose, one in which the skin is loose, 
and one in which there is considerable cicatricial 
tissue and tendency to contraction. Those of the 
former variety are satisfactorily treated by the use 
of paraffine, the latter by the employment of metal 
plates. 

Dr. Emmet Rixford, of San Francisco, spoke of 
the availability of the tissue of the rib in these 
operations for sunken nose. 


HEMOLYTIC TESTS FOR MALIGNANCY 


For paper by Dr. GEORGE CRILE, of Cleveland, 
see later number of SURGERY, GYNECOLOGY AND 
OBSTETRICS. 


SURGICAL ASPECTS OF GRAVES’ DISEASE WITH 
REFERENCE TO THE PSYCHIC FACTOR 


For paper by Dr. GEORGE CRILE, of Cleveland, 
see later number of SURGERY, GYNECOLOGY AND 
OBSTETRICS. 


PRIMARY CARCINOMA OF THE APPENDIX 


Dr. Richard H. Harte, of Philadelphia, reviewed 
the subject of primary carcinoma of the appendix, 
which has been regarded by some as a surgical 
curiosity, but showed that probably a hundred 
cases could be collected from the literature. Ap- 
parently, the cases collected belong to two classes — 
the so-called basil or spheroidal cell type and the 
columnar cell type. The former occurs, in the 
majority of instances, in young subjects. The 
latter is found in older subjects and undoubtedly 
possesses a much greater degree of malignancy 
than the former. In an analysis of ninety odd 
cases it is found that the average age is about 
29 years, that the majority of cases collected occur 
between the ages of 10 and 40 years, and that nearly 
all the cases are found as the result of operations 
for appendicitis. The writer does not think there 
are any signs pointing to cancer other than the 
classical signs of appendicitis, and that a diagnosis 
of cancer of the appendix prior to an operation is 
impossible. Such diagnosis can be positive only 
after the removal of the appendix and micro- 
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scopical examination. Pathologically, it would 
appear that all these cases of cancer are engrafted 
upon a chronically inflamed appendix. In many 
instances the neoplasm can be detected only by 
the microscope and it occurs in the mucosa and 
submucosa. Appendiceal tumors give rise to 
symptoms apart from those accompanying appen- 
dicitis only when the growth invades the caecum 
and becomes a carcinoma of this organ. By this 
time the appendix has lost all its characteristics, 
and is hardly recognizable as a part of the primary 
growth. Dr. Harte is of the opinion that these 
cecal cancers originating in the appendix are apt 
to occur between the ages of 40 and 60, and that 
they have a marked tendency to metastasis or 
recurrence. It would seem probable that the 
cases of primary malignancy of the appendix fall 
in two classes — the columnar type as found in the 
stomach and intestines and other parts of the 
alimentary tract, and the spheroidal or basil cell 
type which closely resembles the carcinoma of the 
skin. It is, therefore, fair to consider that the basil 
or spheroidal cell carcinoma of the appendix is a 
disease occurring in early adult life, is characterized 
by relatively slight malignancy, does not tend to 
metastasis or recurrence after operation. The 
columnar type appears later in life, presents the 
characteristics of the growth found in the stomach 
and intestines, etc., has a strong tendency to 
metastasis, with unfavorbale prognosis. Dr. Harte 
emphasizes the fact that the classical signs of 
appendicitis are of no value whatever in making a 
diagnosis — which can be made only after removal 
of the appendix. It is said that primary car- 
cinoma of the appendix is present in from one-third 
of 1 per cent to 1 per cent of all cases operated 
upon for chronic appendicitis, and that but few 
cases are collected at autopsy. A much larger 
number would be found, were routine examination 
made at operations and autopsies. The disease 
appears to be slightly more frequent in females 
than in males. It is argued that, since primary 
carcinoma of the appendix takes its origin in an 
inflammatory process, all appendices showing evi- 
dence of any irritation should be removed. 


CARCINOMA OF THE APPENDIX WITH METASTASES 
TO THE ILEOCOLIC GLANDS 

Dr. Robert G. Le Conte, of Philadelphia, called 
attention to the fact that carcinoma of the appendix 
is usually discovered by the pathologist after the 
appendix has been removed and that when the 
disease is confined té the appendix, the removal 
of that organ is sufficient to bring about a cure. 
In some cases, however, the disease has extended 
to the cecum. A case of this type is reported in 
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which the primary growth had spread to the cecum 
and presented metastases to the ileocolic glands. 
The patient was a white single woman, aged 21, 
who had suffered for ten years with repeated 
attacks of pain in the appendix region. In April, 
1907, the appendix was removed and it was found 
to be invaginated into the head of the cecum with 
but an inch extending beyond the cecal border. 
Microscopical examinatiqn showed that the entire 
appendix was the seat of carcinoma and that the 
tumor growth had extended into the cecum. Six 
weeks after the first operation, the cecum with a 
portion of the ileum was resected with the entire 
group of ileocolic glands. At the present time the 
patient is apparently perfectly well. Two explana- 
tions of the sequence of events in the appendix are 
suggested. 


(©DEMA OF THE LARGE INTESTINE WITH LOCALIZED 
NECROSIS OF ITS WALL, FOLLOWING SPLENECTOMY 
IN BANTI’S DISEASE 


Dr. John E. Summers, Jr., of Omaha, in this 
paper reported a case which followed closely 
Senator’s definition of Banti’s disease, namely: 
“Splenic anemia with ascites, without local evid- 
ence of a general and otherwise positive tubercu- 
losis.” Urobilin was not found in the urine. 
While this is important when positive, it does not 
negative the diagnosis of Banti’s disease. Dr. 
Summers did a splenectomy on February 28, 1907. 
A few days later, upon the development of appar- 
ently classical symptoms of acute perforative 
appendicitis, the abdomen was opened. Instead 
of an appendicitis, there was present a large amount 
of bad-smelling turbulent fluid. The sigmoid 
flexure was displaced to the right, fixed, and cedema- 
tous. On its right mesenteric border there was a 
perforation and two sphacelated spots distally. 
The necrotic line was folded in as well as possible, 
by means of a double button-hole stitch, and an 
omental flap was tacked over the area involved. 
The cecum and its appeadage were also cedema- 
tous as was the rectum. After thorough irrigation, 
the lower peritoneal cavity was sponged as dry as 
possible and local and pelvic tubular drainage 
established and the man placed in Fowler’s posi- 
tion. To-day the man is able to walk down town 
and is gaining weight. Occasionally, there is a 
discharge from a knitting-needle sized fistula, but 
it has not been deemed prudent to operate. In 
addition to tonics the man has taken extracts of 
spleen and bone marrow. Direct transfusion of 
blood was apparently of no particular benefit. Dr. 
Summers regards his case as somewhat analogous to 
to the case reported by Delatour in his paper 
entitled ‘‘Thrombosis of the Mesenteric Veins as 
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a Cause of Death after Splenectomy (Annals of 
Surgery, 1895).” The findings of the condition of 
the splenic blood-vessels in Dr. Summers’ case, he 
thinks, proves conclusively that the post-operative 
thrombosis of the splenic vein can hardly be con- 
sidered from another standpoint than due to the 
traumatism of splenectomy. Study of the litera- 
- ture fails to discover a single case of oedema with 
gangrene of the large intestine following splenec- 
tomy, and the author does not recall any reported 
case of gangrene of the large intestine the result 
of thrombosis of the superior mesenteric artery 
or vein. 


EXPERIMENTS IN FLUSHING THE INTESTINAL CANAL 
WITH SALT SOLUTION THROUGH ENTEROTOMY 
OPENINGS 


Dr. George H. Monks, the writer, described 
a series of studies which he had made on animals 
and human cadavers for the purpose of determining 
whether it is practicable to attempt to remove part 
of the intestinal contents by washing out the canal 
of the intestine through multiple enterotomy open- 
ings. The results of these experiments were such 
as to lead to the belief that, in certain desperate 
cases where the patient’s life is threatened because 
of actue intestinal poisoning, and where simpler 
means have ben used in vain, a portion, at least, 
of the intestinal canal may with advantage be 
flushed with warm solution from one enterotomy 
opening to another one lower down in the bowel. 

The writer referred to one desperate case — 
already reported — where this procedure had been 
successfully used. 


CONGENITAL IDIOPATHIC DILATATION OF THE 
COLON (HIRSCHSPRUNG’S DISEASE) 
For paper by Dr. J. M. T. Fryney, of Balti- 
more, see p. 624. 


DISCUSSION OF DR. FINNEY’S PAPER 


Dr. Leonard Freeman, of Denver, reported the 
case of a young man presenting a pronounced type 
of Hirschsprung’s disease. He had been troubled 
with constipation ever since he could remember, 
and as much as three months had elapsed without 
a movement of the bowels. The colon was enor- 
mously dilated below the splenic flexure. The 
surface of the large intestine was plicated and 
replicated and replicated again until it was reduced 
to something like normal size. It was impossible 
to make anastomosis or to resect the bowel. En- 
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largement of the mesentery was not noticed. The 
subsequent history of the case was reasonably good. 
Dr. Freeman would not ordinarily consider this 
operation of plication a good one for the ordinary 
case, but in the present case it answered the 


purpose. 


PELVIC ABSCESS WITH SPECIAL REFERENCE TO 
RECTAL DRAINAGE 


For paper by Dr. ARCHIBALD MACLAREN, of 
St. Paul, see p. 671. 

Dr. Ellsworth Eliot, Jr., of New York, has seen 
a number of cases in which the opening for drainage 
of abscess cavity was established between the 
abscess cavity and the large intestine, and in most 
cases the result has been satisfactory regarding 
drainage and closure. In cases where Nature has 
made the opening, though drainage has been sat- 
isfactory in some, in a considerable number sub- 
sequent operation through the abdomen has been 
necessary. His larger experience has been with 
the suprapublic drainage and his results have 
been invariably satisfactory, not only with abscesses 
from diseased tubes but with abscesses of the ap- 
pendix. 

Dr. Stanley Stillman, of San Francisco, believes 
that an accumulation of pus shut off by coils of 
intestine should be drained through the rectum. 

Dr. Richard H..Harte, of Philadelphia, reported 
a case of man desperately ill. Diagnosis was 
impossible, except that there was a pelvic collection 
and pain referred to the left side which was thought 
might be a prostatic abscess. A speculum in the 
rectum reached a large abscess from which was 
drained almost a quart of pus. Recovery followed. 
While the method partakes of blind surgery and 
should not be followed invariably, in certain cases 
it is valuable. 

Dr. MacLaren, in closing, thought fecal fistula 
more likely to follow in cases in which the abscess 
opened itself because it opens at the top. If 
opened by the surgeon, drainage is perfect render- 
ing fistula improbable. Although, as Dr. Harte 
says, the method may be blind surgery, it becomes 
less blind. If an accumulation of pus is felt through 
the vagina or rectum, there is no doubt of its pres- 
ence. Dr. MacLaren has made it a rule in some 
of these cases never to allow a woman to die with- 
out making a vaginal section, and some remarkable 
results have followed. Another rule invariably 
followed in treating such cases in men is to put a 
tube in the rectum. 
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The original antiseptic compound 
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Louisiana Purchase Exposition, St. Louis, 1904; Awarded Bronze Medal (Highest Award) Exposition Universelle de 1900, Paris. 


The manufacturers of Listerine are proud of Listerine — because, it has proved one of the 
most successful formule of modern pharmacy. 


This measure of success has been largely due to the happy thought of securing a two-fold 


antiseptic effect in the one preparation, i. e. the antiseptic effect of the ozoniferous oils and ethers, 
and that of the mild non-irritating boric acid radical of Listerine. 


Pharmacal elegance, strict uniformity in constituents and methods of manufacture, together 
with a Certain superiority in production of the most important volatile components, enable 
Listerine to easily excel all that _ of a said to be ‘‘ something like Listerine.”’ 


The success of Listerine is based upon merit 
The best advertisement of Listerine is—Listerine 


Lambert Pharmacal Company 
St. Louis, U.S. A. 
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USED EVERYMIDAY IN EVERY HOSPITA 


A Neutral, Non-caustic, Non-irritant 
Antiseptic, Disinfectant and Germicide 


Its powerful germicidal action is manifested in its 
almost immediate destruction of staphylococci and 
streptococci, and in the diminished growth of anthrax 
and cessation of its bacillary development within six 
hours. For these reasons Lysol should be used as an 
antiseptic and disinfectant in all branches of er ens a and 


Fac-simile of 2-0z. bottle 


obstetrics. 
is supplied in one 
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Scheidel-Western 1908 
Combination X-Ray Coil 
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Unnary practice,and the X-Ray of greatest 
intensity for diagnosis and radiography. 
Used by leading physicians and hospitals 
throughout the world. 
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X-RAY COILS IN_THE WORLD 
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impregnated with IODINE, which renders it antiseptic and at the same time 
easily seen on the field of operation. It is highly elastic and almost as supple 
as silk, hence easily handled. Sufficient oil remains in the strand to prevent 
untwisting during its use —for the same reason absorption is delayed. 


OUR CATGUT PREPARATIONS ARE FULLY 
GUARANTEED AGAINST DETERIORATION 


PLAIN. 
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IRON WILL FL°AT 


Under certain conditions. Jn the blood it is 
buoyed up by lighter elements. It occurs 
in hike combinations in the natural food stuffs, 


As a medicine it should be given in similar form. 


ARSENIC AND STRYCHNINE ASSIST IRON In ANEMIA. 


Hematotods - ARSENIATED 
"(WITH STRYCHNIA) 


is most easily assimilated and absorbed, pal- 
atable and non-irritating. 


NUTRIENT, HEMATINIC, RECONSTRUCTIVE, TONIC. 
The Palisade Man'fg Co. 


Samples on request. Yonkers, \. ¥. 


Central Drug Company 


100 STATE-STREET, CHICAGO 


Surgical Instrument and Physicians’ 
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Under the Direction]of L. R. KRATZMUELLER, Surgical Instrument Maker 
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Instruments made to order, repairing, replating and sharpening properly done. 


New, “‘ Kratzmueller’s’’ Needle Forceps 
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According to 
Metchnikoff 


festations. 


the large intestine is “simply 
an immense incubator for the 
cultivation of noxious bacte- 
ria,” (Medical Record, Feb. 1, 
1908). 
the toxic products of such cultivation is respon- 
sible for Auto-Toxemia and its protean mani- 


(See description Journ.Amer.Med.Assoc., Oct .19, 1907, P.136 7) 
increases, liquefies and hastens onward the 
biliary secretion, checks intestinal putrefaction, 
promotes normal peristalsis, 
assists intestinal digestion and 
thus tends to prevent and 
relieve Auto-Intoxication. 


The absorption of 


Samples, formula and 
Literature on request 


F. H. STRONG 
COMPANY 
58 Warren St: New York 
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BLOOD and BODY 


and is more readily absorbed into the 
circulatory fluid than any other iron 
preparation. 


It is of marked value in all forms ot 


Anemia, Chlorosis and General Debility 


EISNER-MENDELSON CO. 
NEW YORK 


is an ideal preparation to build up 
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Garland Surgical Operating Table 


lilustration represents but one of the many radical 
ositions, which can be multiplied by various com- 
inations of the several adjustments. It is clearly ahead 
of all others except in high price. Combining in a surgical 
and gynaecological table, and adjustable top with adjust- 
able leaves and armrest, a cabinet of drawers opening to 
either side, a cup-board with glass shelves, swinging glass } 
shelves with glass trays, all finished inside with white i 
enamel, and outside in highest piano polish finish. a: 
Dimensions. Length, 5 feet 6inches; width, 22inches; 
height, 34 inches. Weight packed for shipment about 200 


pounds. 
PRICES 
Best Golden Oak Polished Finish, quartered oak, full 
cabinet four drawers, three glass trays, nickel-plated trim-- 
mings, leather top cushions and pillow, leg- and arm- 
rests. List Price .....$80.00. Our Price $50.00 


Our 750 page lilustrated Surgical Instrument Catalog sent 
(GENITO-URINARY POSITION) Free per Express Prepatd upon receipt of your request. 


SHARP & SMITH 


Manufacturers and Importers of 

High Grade Surgical and Veterinary Instruments and Hospital Supplies | 
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Established 1844 Incorporated 1904 

We are the LARGEST manufacturers ot SURGICAL ELASTIC GOODS in the United States. 


Lake Geneva Sanitaria 


Chicago Office: 72 Madison Street, Corner State 
TELEPHONE CENTRAL 2508 Hours 11 to 3 Tuesdays and Fridays 


OSCAR A. KING, Med. Supt. 


OAKWOOD 


For Mental Diseases 


LAKESIDE 
For General and Nervous Diseases 
No mental cases taken 


ACUTE CASES received {for’ diagnosis and treatment. Convalescing cases re- 
educated. Rates are as low as the most efficient treatment and 
the best trained nursing will permit 


Two Homes with Complete Modern Sanitarium Equipment f 
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HO \ \ DOES THE PHYSICIAN DETERMINE 
THE MERIT OF ANY MEDICINAL AGENT? 


HOW DOES HE CHOOSE HIS 


THERAPEUTIC WORKING TOOLS? 


H OW DOES HE SEPARATE THE 


MEDICINAL WHEAT FROM 
THE THERAPEUTIC CHAFF ? 


The ACTUAL EXPERIENCE of medical men, for 
more than seventeen years, indubitably establishes 
the sterling hematic and reconstructive virtues of 


in ANEMIA, CHLOROSIS, HEMIC DEVITALIZA- 
TION from any cause and in GENERAL 
SYSTEMIC DENUTRITION. 


In original bottles oniy; M. J . Breiten bach Co. 


N id in bulk ; 
New York, U.S.A. 


upon application. 


Our Bacteriological Wall Chart OR our Differential Diagnostic Chart 
will be sent to any physician upon request. 


(46) 


> > > > > > > > > > > > > > > > 


| | 

4 4 

‘ ¢ 

> 

+ 

+ 
+ 

4 
+ 

: 4 
4 

+ 

* 
4 

+ 

: / 
‘ 

|| 


ADVERTISEMENTS ix 


When a Lacerated Wound is 
dressed with 


EUSOMA 


(Echinacea Compound) 


it renders the wound aseptic, and keeps it so. 

The Echinacea stimulates the healing process, 
while the 7/uja prevents exuberant granula- 
tion, and there will be no excessive growth of 
cicatricial tissue. 


When given internally in doz/s, eczema, and 
other forms of dyscrasia, the Baftisia hastens 
and increases the alterative action of the Echz- 
macea. Good results are quickly apparent. 


The local application of Zvsoma materially 
lessens the itching of eczema and the pain of 


burns and other /esions of the skin. 


Each fluidram contains: Echinacea, 15 
grains, Thuja, 2 grains, Baptisia, 4 grains, 
and Boric Acid, I grain. 

If you have never had a sample, send 25 
cents to pay cost of package and we will 
express, prepaid, a full size bottle. 


The Eusoma Pharmaceutical Co. 


CINCINNATI, O. 


Hotel Latham SUMMER COMPLAINTS 


Twenty-Eighth Street and Fifth Avenue LAXIS—The ve on artit- 
cial foods and cow's milk predisposes to | 
New York their rapid decomposition. A few drops 
of Glyco-Thymoline added to each feeding 
corrects acidity and prevents disorders of 
* and 


Most _ Best Superior New 
Centrally Part of | Menu and Handsome “TREATMENT As an adjunct to your 


treatment of summer complaints, Glyco- 
Located New York Service Fireproof Thymoline used internally and by enema 


corrects hyper-acid conditions, stops ex- 
cessive fermentation and prevents auto 


A GOOD PLACE, DOCTOR, 


FOR YOU WHEN IN NEW YORK. 
Rooms with Bath $2.00 per Day and up. 


HENRY F. RITCHEY, Mér. 210 Fulton Street, New York. 
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G, Equipped with gas, alco- 
hol or gasoline Gooner, under 
each Sterilizer or a shelf for 
Primus Oil ores 

an 


@ An Instrument 
Sterilizer 


@, A Water Sterilizer 
@ A Dressing Steril- 
izer 


furn 
heater. 


@, The fumes of 
ave enter chamber ral 
he Dressing Sterilizer. 


¢ oye at your dealers, 
Wilmot Castle Co. 


604 St. Paul Street 
Rochester, - New York 


@, The three great sterilizing 
necessities in one apparatus. 


@ Additional Water Steril- 
izer if desired. 


Y @, All fitted to a neat, strong, 
heavily enameled stand, pipe 
or angle iron. 


Surgery, Gynecology and Obstetrics 


Volumes I, Il, Ill, IV and V 


CAN NOW BE SUPPLIED IN BOOK FORM, HANDSOMELY 
BOUND IN BLUE CLOTH WITH GOLD LETTERING 


Price, $3.50 per Volume 


Complete sets of unbound copies of Volumes I, II, III, IV and V will be exchanged for the 
bound volumes upon payment of $1.00 per volume for binding. 


THE “STORM” 
BINDER AND 
ABDOMINAL 
SUPPORTER 


(Patented) 
Adapted to use of Men, Women and Children 


No whalebones, no rubber elastic — wash- 
able as underwear. Suitable for non-oper- 
ative and post-operative cases. Comfortable 
for sofa and bed wear and athletic exercise. 

The invention which took ‘he prize 
offered by the Managers of the} 
Woman’s Hospital of Philadelphia 


Illustrated folder and partial. list of physicians using 
“STORM” BINDER sent on request 


All mail orders filled at Philadelphia 


KATHERINE L. STORM, M.D. 1612 Diamond St. PHILADELPHIA 


Office Hours: 10 to 4, and by appointment 


Branch Offices: NEW YORK, 209 West 108th Street, near Broadway Subway PITTSBURG, 5606 Penn Avenue, East Liberty 
WASHINGTON, D. C., 1429 S Street, N. W. CHICAGO, 815 Dearborn Street, R. 1617 
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THEGREASE oF A COD FISH'S LIVER 


Is of no more value than other grease. The virtue of 
Cod Liver Oil lies in the fact that it contains curative 
principles that are not grease, nor greasy. Only these 
curative principles, taken from fresh Cod Liver 

o e LIVER 
OIL COMPOUND. Where tonic, alterative and 
reconstructive treatment is indicated, prescribe 


OL.MORRHUAE COMP. 


AND YOUR PATIENTS WILL TAKE IT. 
Each fluid ounce of Hagee’s Cordial of the Extract of Cod Liver Oil Compound represents the 
extract obtainable from one-third fluid ounce of Cod Liver Oil (the fatty portion being eliminated) } 
6 grains Calcium Hypophosphite, 3 grains Sodium Hypophosphite, with Glycerin and Aromatics 


Supplied in 16-02. ‘ DISPE 


ST. LOUIS, MO. 


Truax’s Multiple Nebulizers | 


The Only Perfect and Satisfactory Nebulizer Ever Manufactured 


All former objections overcome and a perfect instrument produced. A combination both useful and 
ornamental. A Nebulizer for the treatment of respiratory and aural affections. Both nebula and 
compressed air may be employed at the same time, and two or more patients treated simultaneously. 


Truax's Nebulizer combines the better features of all the patterns heretofore produced, without including any of 
their defects. The plan of construction affords to the operator the highest degree of utility and secures the best 
possible results. The design is ornamental and graceful, handsome in appearance and efficient in working capacity. 

Nebula may be drawn from a single bottle, or that from two or more may be 
Tete —— ne united in a single stream of vapor. By the introduction of a system of dupli- 
cate air valves, such bottles as are not employed in the generation of nebula 
may be completely shut out of the current, thus preventing the needless 
admixture in the bottles of the various medicaments employed. The outfit " 
comprises two semi-circular tubes, one tor conveying a current of air, the } 
other the|produced vapor, each independent of the other. Entrance to and 
egress from each bottle are controlled by double valves, one admitting air, 
the other permitting the outflow of the nebulized liquid. The metal tube 
conveying the latter is lined with hard rubber, that corrosion may not result 
from chemical contact. 


9 Different Styles. Send for Our Special 
Nebulizer Catalogue. 


TRUAX, GREENE & CO., 


Physicians’ and Hospital Supplies 
42-44-46 Wabash Avenue - Chicago 
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Pill Cascara Cathartic 


(DR. HINKLE’S FORMULA] 


ORIGINATED BY US 
COMPOUNDED BY THE WARNER PROCESS 


FORMULA ACTION 


CASCARIN, 1-4 GR. A TONIC LAXATIVE 
ALOIN, 1-4 GR. PERISTALTIC STIMULANT 
INCREASES PERISTALTIC ACTION AND 
PODOPHYLLIN, 1-6GR. — MILDLY STIMULATES THE FLOW OF BILE 
ANTISPASMODIC AND VASOMOTOR 
EXT.BELLADONNA, 1-8GR. STIMULANT 


STRYCHNINE, 1-60 GR. A TONIC TO THE INTESTINES 
GINGERINE, 1-8 GR. CARMINATIVE AND PREVENTS GRIPING 


SOLUBLE, ACTIVE, SUGAR COATED PINK PILLS 


The Combined Action Produces Desirable 
Results, in Constipation either Acute or 
Chronic, as is very apparent by reviewing 
the therapeutics of each Component Drug. 
SUPPLIED IN BOTTLES, 100 AND 500 PILLS. 

SAMPLES AND LITERATURE ON REQUEST 
INTRODUCED BY 


WM. R. WARNER & CO., 


PHILADELPHIA, PA. 
Branches: New York, Chicago, New Orleans. 


SUPERIOR TO PEPSIN OF THE HOC 


A Powder~— Prescribed in the 


SA SPECIFIC FOR VOMITING ESTAT DOSES OF 10 to 20 Grains. 


| WARNER & CO’S 
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READY THIS MONTH — THE PRACTITIONER’S GYNECOLOGY 


Bandler’s 
Medical Gynecology 


This new work by Dr. Bandler treats the subject from the medical side 
exclusively. It is truly she practitioner's gynecology — planned for him, written for 
him, and illustrated for him. There are many gynecologic conditions that do not 
call for operative treatment; yet, because of lack of that special knowledge 
required for their diagnosis and treatment, the general practitioner has been unable 
to treat them intelligently. This work gives just the information the practitioner 
needs. It not only deals with those conditions amenable to non-operative treat- 
ment, but it also tells how to recognize those diseases demanding operative 
treatment, so that the practitioner will be enabled to advise his patient at a time 
when operation will be attended with the most favorable results. The chapter 
on Pessaries is especially full and excellent, the proper manner of introducing the 
pessary being clearly described and illustrated with original pictures that show 
plainly the correct technic of this procedure. 


WITH[JHELPFUL ILLUSTRATIONS 


The chapters on Vaginal and Abdominal Massage, and particularly that on 
Artificial Hyperemia and Anemia, are extremely valuable to the practitioner. They 
express the very latest advances in these methods of treatment. Hydrotherapy, 
especially the Ferguson and Nauheim Baths, are treated im extenso, and Electro- 
therapy receives the full consideration its importance merits. Pain as symptom and 
its alleviation is dealt with in an unusually practical way, its value as an aid 
in diagnosis being emphasized. Gonorrhea and Syphilis and their many complica- 
tions are treated in detail, every care being taken to have these sections — of 
special interest to the practitioner — complete in every particular. Other chapters 
of great importance are those on Constipation, Sterility, Associated Nervous 
Conditions in Gynecology, and Pregnancy and Abortion. The original illustrations 
are unusually helpful. 


Octavo of 600 pages, with 135 original illustrations. By S. WyLLis BANDLER, M.D., Adjunct Professor of 
Diseases of Women, New York Post-Graduate Medical School and Hospital. Ready this Month 


Send for Saunders’ Complete Illustrated Catalogue 


W. B. SAUNDERS COMPANY, 925 Walnut St., Philadelphia 
London: 9, Henrietta Street, Covent Garden. Australian Agency: 430 Bourke St., Melbourne 
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TUBERCULIN 


For Diagnostic an? Therapeutic Uses 


We supply Koch’s old and new Tuberculins carefully prepared from human 
cultures for diagnostic and therapeutic uses. Tuberculin, ‘‘Old,’’ is clinically 
tested, and Tuberculin ‘‘R’’ and Bacillen Emulsion are standardized to contain 
definite amounts of bacterial substances. 

Tuberculins supplied for Calmette’s Ophthalmo-Reaction (conjunctival test), 
von Pirquet’s Cutaneous Reaction, Moro’s Cutaneous Reaction, and Serial Dilutions 
containing progressively increasing doses from 1-10,000 mg. to 100 mg. of Tuber- 
culins for therapeutic and diagnostic uses. Each dilution may be purchased 
separately, insuring a fresh preparation. 


Tuberculin, “Old” (Koch’s Original Tuberculin), in 1 gm. (1¢.c.) vials. . $1 00 
Serial Dilutions, complete set of five vials. ............ 2 00 
Tuberculin, Denys (Bouillon Filtrate—‘‘B F’’), in 1 gm. (le.c.) vials ... 150 
Serial Dilutions, complete set of five vials. ............ 2 00 
Tuberculin “R” (Tuberculin Rest—‘‘T R’’), in1 gm. (1c.c.) vials... . . 1 50 
Serial Dilutions, complete set of six vials ............+6 2 50 
Bacillen Emulsion (‘‘B E’’), in 1 gm. (1 c.c.) vials. ........... 1 50 
Serial Dilutions, complete set of six vials ............. 2 50 
Tuberculin Ointment (Unguentum Tuberculini) for Moro’s Cutaneous Re- 
action, in 1 gm. tubes, 4 tests to the tube, per package of 2tubes. . 1 00 
Tuberculin Tablets for preparing Ophthalmo-Reaction Solutions, as directed 
by Calmette, per tube of btabletsa............20.2.06. 1 50 
Tuberculin Ophthalmo-Reaction Solutions in Ampullas 
No. 1 Solution—1-2 of 1 per cent, 2 ampullas in each package... 1 00 
No. 2 Solution—1 per cent, 2 ampullas in each package..... . 1 00 


For information including abstracts of recent papers by leading authorities, write for 
Working Bulletin, No. 2 on Tuberculin and Tuberculin Therapy. 


H. K. MULFORD GO., Ghemists 


New York Chicago PHILADELPHIA St.Louis Minneapolis 
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Lacto-Somatose 


The Food in Diarrheal 


Farbenfabriken of Elberfeld Co. 


P. O. Box 2162 New York, 117 Hudson Street 


FRANKLIN H. MARTIN, M.D., MANAGING EDITOR 


EACH WILL BE PAID FOR COPIES OF THE MARCH, 1906, ISSUE or 
SURGERY, GYNECOLOGY AND OBSTETRICS, IF SENT IN GOOD CON 
DITION FOR BINDING. ADDRESS, 

103 STATE STREET CHICAGO, ILLINOIS 


OBSTETRIC AND SURGERY BAG No. 102 
PRICE $7.25 


This bag is made of extra quality black seal-grain bag 
leather, all leather lined, has pocket and loop for 6 metal ca 
bottles. Has extra heavy leather covered steel frame wit 
solid brass trimmings; the entire bag is hand-stitched. Dimen- 
sions of bag when closed, 16 in. long, 6% in. wide, and 6% in. 
high. It is by all means the best bag in the ‘market for 
obstetric and surgery work. 


We make to order any size bag you want and at the right 


ice. Letus hear from youwhen in need of something special 
tn our line. Send for our illustrated catalogue **C.” 


PHOENIX LEATHER MFG. G. 


172 GRAND AVE. CHICAGO, ILL. 


>. 


ESPECIALLY PREPARED FOR ANAESTHESIA AND MEETING THE EXACTING 
REQUIREMENTS OF SURGICAL PRACTICE. SPECIFY P-W-R 


POWERS-WEIGHTMAN-ROSENGARTEN CO. sew sr. 


Say pe 
Monotal Sajodin 
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ADVERTISEMENTS 


NAERTAIN as it is that a single 


acting cause can bring about any 


one of the several anomalies of 
menstruation, just so certain is it that a 
single remedial agent—if properly adminis- 
tered—can effect the relief of any one of 
those anomalies. 

q The singular efficacy of Ergoapiol (Smith) 
in the various menstrual irregularities is 
manifestly due to its prompt and direct 
analgesic, antispasmodic and tonic action 
upon the entire female reproductive system. 
q Ergoapiol (Smith) is of special, indeed. 
extraordinary, value in such menstrual 
irregularities as amenorrhea, dysmenorrhea, 
menorrhagia and metrorrhagia. 

@ The creators of the preparation, the 
Martin H.Smith Company, of New York, 
will send samples and exhaustive literature, 


post paid, to any member of the medical 
brofession. 
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“SAND-PAPERING OF THE URETHRA,” 


SAYS DR. GEORGE H. BALLERAY, OF PATERSON, N. J. 
“IS OFTEN PRODUCTIVE OF HARM,” 


as witness: 


@ “If the patient cannot urinate voluntarily, the bladder should be 
emptied . . . with a thoroughly aseptic soft catheter, properly lubri- 
cated ... The absurd practice of using a dry catheter should be con- 


demned—such sandpapering of the urethra is often productive of harm.” 
GEORGE H. BALLERAY, M. D., Paterson. N. J., in a paper on “The 
Etiology, Pathology and Treatment of Fibroid Tumors of the Uterus,” read at the 
140th annual meeting of the Medical Society of New Jersey.—Journal.of the 
Medical Society of N. J., Nov., 1906. 


“SUCH SANDPAPERING OF THE URETHRA” 
may be entirely obvi- LUBRICATING 
ated by the use o P JELLY 
the perfect catheter lubricant. It smoothes the instrument and soothes the urethra, thereby 
assuring complete catheter comfort to the prostatic invalid. 


Antiseptic—Non-fatty— W ater-soluble 


and, in its antiseptic property, more than sterile—in and out of use. 


VAN HORN & SAWTELL 
In cellapsible tubes. NEW YORK, U. S. A. nd LONDON, ENGLAND 
Sample upon request. 20 East 42nd Street °° 31-33 High Holborn 


COOK’S IMPERIAL 
(Extra Dry) 


CHAMPAGNE 


is particularly adapted to medicinal use, fal 5 


being retained by the stomach when 
other wines are rejected. It is made 


from the pure juice of the grape, natur- Wy) 
ally fermented in the bottle. Properly is 
used it is a valuable and agreeable thera- me 
peutic agent. h, » 
As an American wine, it is free from 1} 


the import duty on champagne, 
which fact enables us to market it at : 
one-half the cost of the European wines. i 


In atonic dyspepsia, vomiting, and in 
convalescence from acute diseases, 
Cook’s Imperial Champagne is held in 
high esteem by physicians. 


Manufactured by 
| The American Wine Company 
ST. LOUIS, MISSOURI 
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SURGERY, GYNECOLOGY AND OBSTETRICS 
STAFF OF COLLABORATORS 


CHICAGO 
H. B. Favill, M.D., President Chicago Medical Society 
Ex-Officio; A. J. Ochsner, M. D., President Chicago Surgical Society 
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Original Articles to Appear in Future Issues 


Conservative Surgery on Fibromyomas. .............SIR WILLIAM Japp SIncLarr, Manchester, England 
Tenosynovitis of the Hand. . pigelaeatclosesnek . ALLEN B. KANAVEL, M. D., Chicago 
Primary Carcinoma of the Body « ‘of the Uterus. . ‘ .Cuas. N. BALLARD, M. D., Chicago 
The Pathogenesis of Ganglia. ... ...... "Wat. CoGswELL CLARKE, M.D., New York City 
Modern Military Surgery .... . NICHOLAS SENN, M. D., Chicago 
The Evolution of the Military Surgeon. . . NICHOLAS SENN, M. D., Chicago 


A Study of the Bier Treatment of Acute Infections by Passive ‘Hyperamia . 
. WREDE, Privatdozent, Kénigsberg, Germany 
Adv antages ‘of the Elastic Ligature i in Treatment of Anal Fistula. .C. M. Ecnots, M. D., Milwaukee, Wis. 


Some Observations on Acute and Chronic Appendicitis. . .A. H. BARKLEY, M. D., Lexington, Ky. 
The Factor of Mortality in the Operation of Hysterectomy. . vee. es MURAT Wits, M. D., Richmond, Va. 
_ Intraperitoneal Method for the Cure of Abdominal Hernias ........M. M. Lucip, M. D., Cortland, N. Y. 
Primary Carcinoma of the Appendix. ...................+++++++J+ J- Coons, M. D., Portland, Maine 
Perforating Wounds of the Uterus. . . AIME PAUL HEINECK, M. D., Chicago 


A Résumé of the Surgical Treatment of Ano-rectal Imperforation i in the New Born. 
Masts, M. D., "Mobile, Ala. 
Torsions of the Great Omentum. . 4 . Wa. FULLER, M. D., Chicago 
The Swollen Arm of Inoperable Breast Cancer. .. . W. SAMPSON HANDLEY, M. SF. Re. 'S., London, Eng. 
A Clinical Study of Hypernephroma with Pathological Reports. .. .GEo. E. BEILBY, mM. AD, ‘Albany, N.Y 


The Pathology and Cystoscopy of Cystitis Cystica. . Herman L. KRETSCHMER, M. D., Chicago 
Some Observations on Plural Reflexes. . -D. D. . Lewis; M. D., and J. A. Capps, M. D., Chicago 
Hermaphrodism; Report of a Case. ............ : . GEO. BEN JOHNSTON, ) ee Richmond, Va. 
Torsion of the Great Omentum. . . W. W. Grant, M. D., Denver, Colo. 
Acute Osteomyelitis. ....... FREDERICK G. Dyas, M. D., Chicago 
Fracture of the Eminentia Capitata. . “CARLETON P. Fuint, M. D., New York City 
So-called Phlebitis of the Left Leg. . Maisabelreatetostas . WALTER H. BUHLIG, M. D., Chicago 
Excision of the Rectum in the Female. .. ... a "Wintram C. Lusk, M. D., New York City 


The Value of Surgical Intervention in Septic Invasion Associated with Congenital Cystic Kidney . 
. Wittis G. MAcDona_Lp, M. D., Albany, N. 
The Final Psy chical Results in 1 Major Surgical Operations. . .. JAmMEs G. Mumrorp, M. D., Boston, Mass. 
The Surgical Aspects of Graves’ Disease. . . GEORGE W. CRrILE, M. D., Cleveland, Ohio 
Mortality and Late Results from Thyroidectomy i in  Exophthalmic Goiter ... 
Mayo, M. D., "Rochester, ‘Minn. 
The Indications for Operative Treatment i in ’ Acute ‘and ‘Chronic Pancreatitis, with Illustrative Cases. . 
C. BLoopcoop, M. D., Baltimore, Md. 
A Blood Test for Malignant .GEo. W. M. D., "Cleveland, Ohio 
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THE OPSONIC THEORY DEMONSTRATES 
THE SCIENTIFIC VALUE OF 
ANTIPHLOGISTINE 


HE resisting power of the body against disease is relative to the opsonic value of the blood, 
and the severity of a localized disease process depends largely upon the retardation of the 
flow of the blood to that part. 

The phagocytes may gather, but unless they receive the full amount of the normal flow with 
its opsonins, resisting power is lost and suppuration takes place. We must either increase the 
opsonic index of the blood so that the small amount flowing through the infected part may be of 
normal opsonic value, or, what is simpler and more effective, dilate the blood-vessels and let the 
blood, with nature’s own method of combating disease, circulate through the area desired. 

Heat dilates the blood-vessels, but to be effective it must extend to the periphery of the in- 
fected area, when it will not cause suppuration by increasing the bacteria. An antiseptic poultice 
is the best method of conveying heat. There is but one method of poulticing which commends 
itself to thinking physicians, and that is with the antiseptic, hygroscopic, plastic dressing — 


(/aflammation’s 
Antidote) 


The Indian Medical Gazette 


A Record of Medicine, Surgery, Public Health, and General Medical © 
Intelligence, Indian and European, with Special Atten-™ 
tion to Diseases of the Tropical Countries 


®|Published{Monthly 
Subscription]Rs.' 14$Per?Annum 


The-Oldest Medical Journal in India! 


HE INDIAN MEDICAL GAZETTE was founded in the year 1866. It is conse- 
quently by far the oldest Medical Journal in India, and has earned for itself a world-wide 
reputation by its solid contributions to Tropical Medicine and Surgery. It is in every way 
the most important representative medium for recording the work and experience of the 
medical profession in India. It has a large circulation through the whole of the Indian penin- 
sular and sub-tropical countries. It contains a large amount of original research on tropical 
medicine. It is also a most valuable Advertising Medium. 


American Distributing Agents: The American News Company, New York 
Advertising Agents - - Messrs T. B. Browne, Ltd., New York 
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A Practical Portable Equipment 


The McIntosh Universal 45 Dry Cell Battery is a new 
departure in electro-therapeutical apparatus, com- 
bining the advantages of a portable battery and a 
table plate. 

For portable use it is operated by forty-five reliable 
dry cells, and when in the office it may be connected 
™ with the lighting current, thus preserving the life 
f of the cells and giving the same satisfaction as a 
table plate. 

It contains Wire Rheostat, Milliamperemeter, 
Large Faradic Coil with Fast and Slow Vibrators, to- 

, gether with the necessary switches and binding posts 
— all put up in a handsome, quarter-sawed, golden oak case. 


BEST COMBINATION ON THE MARKET AT THE PRICE 


Our 1908 complete, illustrated catalogue, No. 29-A, the biggest, brightest, and best price list 
of electro-therapeutical apparatus ever issued, will be mailed upon request. 


We are headquarters for Everything Electro-Therapeutical 


McINTOSH BATTERY AND OPTICAL CO. 
227-229 Washington Street CHICAGO, ILLINOIS 


KNOWS THAT, TO OBTAIN IMMEDIATE RESULTS 


THERE 1S NO REMEDY LIKE 


Syr. Hyporuos. Co., FELLOWS. 


many Medical Journals SPECIFICALLY MENTION THIS 
PREPARATION AS BEING OF STERLING WORTH. 


TRY IT, AND PROVE THESE FACTS. 


SPECIAL NOTE,—Fellows’ Syrup is.never sold in bulk. 


It can be obtained of chemists and pharmacists everywhere. 


: | 
| 
7 

THE PHYSICIAN OF MANY YEARS’ EXPERIENCE | 
| | 

| 


ADVERTISEMENTS 


xxi 


Full directions for making Lactone buttermilk accom: each package of 


PURE. URE, fresh buttermilk may now be had every day in the year 
—in urban as well as rural localities—and quite independently 
of the butter-maker. 


LACTONE TABLETS 


yield a buttermilk that possesses the full nutritive value of sweet milk; a buttermilk of 
most delicious flavor; a refreshing beverage; an excellent food-medicine for infants, inva- 
lids and convalescents. Lactone Tablets—bottles of 25. 


LITERATURE FREE ON REQUEST. 


PARKE, DAVIS & COMPANY 


HOME OFFICES AND LABORATORIES, DETROIT, MICH. 


Berthe May’s Corsets 


Designed by 


Dr. Gaches-Sarraute 


A well known lady 
of Paris, 
rance 


| Recommended byall 
| Doctors who have 
| seen them in this 
| country. 

Correspondence with Doctors 
and solicited. Pro- 
| fessional discounts aliowed. 
| 


Write tor booklet and in or- 
mation to 


May 


both mother and chi constrict the waist. 


| 
| 


at Maternity Corset for outs 125 West Fifty-sixth Street and Abdominal 
er pregnanc safeguard for Does not 
4. New York pport for every day's use. no 
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Diagnostic Lamp = Surgeon’s Ideal X=Ray Apparatus 
Controller Headlamp 


PERFECT. Even, White Light, 110 

Volts, 32 C. P., Cord has S 

Connector, Unbreakable Plug, Double THE Acme of Perfection, Design, 

Universal Joint, Heavy Nickeled Frame, Efficiency, Finish. The price 
ded Cross Pieces. Price, $7.50. is right. Send for our Catalogue. 


wesc? THERE WM. MEYER CO. 


and is the only controller giving 


Ave. Chicago, U. S. A. 


IN THE RESTORATIVE STAGE 


following such acute diseases as typhoid 

fever, pneumonia, diphtheria, whooping 

cough and the exanthemata, there is no 
remedy so generally useful as 


GLYCERINE TONIC COMP. 


It aids digestion, promotes assimilation and 
augments every vital function. Thus it over- 
comes depression and contributes material- 
ly to normal uninterrupted convalescence. 


It restores, reinforces and reconstructs. 
THE PURDUE FREDERICK COMPANY, 298 Broadway, New York City 
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THE SIMPLEX 


Adjustable Binder 


Holds one or more is- 
sues of your journal 
and becomes a per- 
manently bound book 
when the volume is 
completed. 


We make covers of 
all sizes and print titles 
to suit. 


You can bind your 
REPRINTS with a 
suitable title. 

Write for catalogue. 


SIMPLEX PRINTING 4nd BINDER CO. 


Manufacturers of Folding Boxes, Prescription 
Blanks, Labels, Envelopes and Stationery. 
Specialty Printing for Physicians and Druggists 


511-513 W. 69th St. CHICAGO, ILL. 


The Originators and Pioneers in 
the Manufacture of Closed Buggies 


Heinzelman Bros. Carriage Co. 


BELLEVILLE, ILLINOIS 


@, We have exclusive patents which place our spe- 
cialties in a class by themselves. 


@ Our patent hinges enable doors to be opened and 
closed without intertering with wheels or shafts. 


@, The Heinzelman vehicles are the only ones on the 
market that afford perfect protection from the cold, 
wind, snow and rain, 


@, Doors of all styles readily removable. 
@, Write for catalog today if you haven't a copy. 


HEINZELMAN BROS. CARRIAGE CO. 


Dep’t. B. BELLEVILLE, ILLINOIS» 


Besides being the most palatable of 
cereal products, it is a food of physio- 
logic: merit. It will not only whet 
the appetite of your convalescing 


patient but it furnishes material for = 


tissue repair. 
Egg-O-See contains the full food 

value of whole-wheat, presenting [§ 
this unequaled cereal in easily di- |N 
gestible form. It offers an abund- § 
ance of carbohydrates, a sufficiency * 
of protein and fat, the organic salts 
of wheat (phosphates, nitrates, etc.) 
and enough of the cellulose to tone 
the weakened peristaltic activity 
following confinement during illness. 


E C Corn Flakes [Toasted] 


a toasted corn food of delicious flavor, is 
also made by the Egg-O-See process. 


A full size package of Egg-O-See 
and E. C Corn Flakes will be sent 
free on request. Write to-day. 
EGG-O-SEE CEREAL CO. 


American Trust Bldg. 
Chicago 
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CAMPHO-PHENIQUE 


POWDER 


LIQUID 


If You Want the Best Results 


Use 


SCROFONOL 


For Eczema and all Skin Diseases 


Samples and Literature 
Both for Scrofonol and Campho Phénique on request 


CAMPHO-PHENIQUE CO., ST. LOUIS,.MO. 


Acknowledged The 
Superior 
in the Dry 
or Ug 
ANTISE Superficial 
AINERS CONTAINERS 
A Facsimile of the 
25c Bottle 
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OVININE| 


Assures Normal Opsonic Index, Full Elimi- 
nation of Waste. Rich Red Blood. Gell 
Stimulation and Complete Nutrition. 


BOVININE. Internally it establishes a normal balance between elimi- 
natien and nutrition, result being health, 

BOVININE. Contains every element in a full and proper proportion 
necessary to completely feed every tissue of the human body. 

BOVININE. Has no competition, as all other prepared and liquid 5 
foods feed only in part, hence their field of mee # oe is limited and esr 
nature must accomplish the rest, and this she can seldom do. 

BOVININE. Is not antagonistic to any medication, but greatly aids ee 
the therapeutic action of drugs. It is indicated at all ages and in all : 
conditions, 

BOVININE. Locally as a dressing in all forms of ulceration or any 
peripheral starvation is ideal. 

BOVININE. Is ready for immediate assimilation, does not disturb, but 
gives the gastro- intestinal tract full and complete rest. 

BOVININE. Is rich in assimilable organic iron and is sterile, 


THE BOVININE COMPANY 


75 West Houston St., New York City i) 


Riddle & Wunderle Co. 
STATIONERS AND PRINTERS 


Engravers, Blank Book Makers 


POLK’S 
Medical Register 


and Directory of 
North America 


4 ESTABLISHED 1886 


Loose Leaf Devices 
Card Index Systems 


115 DEARBORN STREET . CHICAGO 
Telephones Central 2568 & 2569 Automatic 7316 


SAL HEPATICA 


The original efferves- 
cing Saline Laxative and Uric 
Acid Solvent. A combination of 
the Tonic, Alterative and Lax- 


Do Not Be Deceived By Imitators 


See that the name R. L. POLK & CO. 
IS ON 7HE ORDER BEFORE 
YOU SIGN IT 


POLK'S is the only complete Medical Directory. 

POLK'S is the only Medical aw having an 
official record of all Gredustes of the North Ameri- 
can Medical Colleges for use in its compilation. 

POLK'S has stood the crucial test of criticism with 
increasing popularity. It thoroughly covers the 


For Descriptive Circulars, Address, 


R. L. POLK & CO., Publishers 
DETROIT, - MICHIGAN 


ative Salts similar to the cele- 
brated Bitter Waters of Europe, 
fortified by addition of Lithia 
end Sodium Phosphate. It 
stimulates liver, tones intes- 
tinal glands, purifies alimen- 
tary tract, improves digestion, 
assimilation and metabolism. 
Especially valuable in rheu- 


liminating toxic prod 
from intestinal tract or blood, 
and correcting vicious or 
impaired functions, 
Write for free samples. 


| 
-BOVININE 
cy OF F 
BE. 
4 
xp 1 
SEND FOR 
SAMPLE 
4 
Sal Hepatic, | 
| 
matism, gout, bilious attacks, y 
constipation.” Most_eficient YRIC acip souvent 
BRISTOL-MYERS CO, 
Brooklyn - New York. 
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POST-GRADUATE 


MEDICAL SCHOOL 
OF CHICAGO 


2400 Dearborn Street, Chicago 


W. F. COLEMAN, M. D., President W. L. BAUM, M.D., Treasurer 
ARTHUR R. ELLIOTT, M.D., V. Pres. F. A. BESLEY, M. D. 


SPECIAL NOTICE 


Two General Courses — Each Three Weeks 


First: June 1sth to July 6th, inclusive. 
Seconp: July 6th to July 27th, inclusive. 


General Course $25.00 


Includes General Surgery, Medicine, Gynecology, 
Ear, Nose and Throat, Children’s Diseases, Rectal 
Diseases, Diseases of the Eye, Electro-Therapeutics, 
Hydro-Therapeutics, and all operative work of the 
various} hospitals. 


Special Courses 


In Pathology, Bacteriology, Examination of Blood, 
Sputum and Urine, Refraction, Wright’s Serum 
Therapy, Cystoscopy, Operations on Cadaver, Physical 
Diagnosis, Operations on Animals, Infant Feeding, 
Electro-Therapeutics, Hydro-Therapeutics, etc., can 
be arranged for in addition to the general course. 


Send for Circular and Catalogue 


Franklin H. Martin, M.D., Secretary 


2400 Dearborn Street, Chicago, Illinois 
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NORTHWESTERN UNIVERSITY 


MEDICAL SCHOOL 


(Chicago Medical College) 


N. S. DAVIS, A. M., M. D., DEAN 


Buildings and equipment new. Four Hospitals in Affiliation, with 800 beds. Clinical work 
in every year. Ward walks for seniors daily. Dispensary treats 50,000 patients annually. The 
recognized leader in medical education. For circular and information, address, 


2431 Dearborn St. DR. C. L. MIX, Secretary Chicago, Illinois 


ADOLPH GEHRMANN, M. D. W. A. Evans, M. D. 


Joun C. WeEsENER, Pu. C., M. D. 


THE COLUMBUS 
MEDICAL LABORATORY 


A laboratory tor physicians. Chemical, microscopical, and 
bacteriologic examinations. Culture media supplied. In- 
vestigation of sanitary and medico-legal questions. Instruc- 
tions given in laboratory medicine. Disinfection of houses 
and apartments. Circulars and Fee Table on application. 


COLUMBUS MEDICAL LABORATORY 


TELEPHONE CENTRAL-2740 


103 STATE STREET, CHICAGO 
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College of Physicians and Surgeons 
OF CHICAGO 


College of Medicine of the University of Illinois 


Situated in the heart of 


The College of Physi- 


. one of the greatest medi- 
cal centers of the world, 
unsurpassed facilities and 2 it affords students clinical 
equipment. —_ advantages which are 

unexcelled. 


Summer Term 
Opens June 10th 


Collegiate Year 
September to June 


Recently acquired additional space makes possible magnificent laboratories, amphitheaters, lecture 
rooms and library. Persons interested in medical education are invited to investigate this school 


Address DR. FRANK B. EARLE, Secretary 


CONGRESS AND HONORE STS., CHICAGO 


THE CHICAGO HOSPITAL 


Local, Oakland 452 E. Forty-ninth Street 


Telephones { Long Distance, Sexiana 1466 


A PRIVATE HOSPITAL 


(Incorporated 1896 and Reorganized 1905) 


STAFF 
Surgeons and Gynecologists 

Alexander Hugh Ferguson, M.D. Albert Peacock, M. D. 

J. G. Craig, M. D. Victor S. Frankenstein, M. D. 

Andrew McDermid, M. D. Wm. M. Harsha, M.D. 

John A. Lyons, M.D. 


Diseases of Children 
John C. Cook, M.D. 


Ophthalmologist 
Casey A. Wood, M.D. 


Physicians 


Wm. E. Quine, M.D. H. W. Gentles, M.D. B. L. Riese, M.D. 


Situated in the finest resident district in Chicago, overlooking Drexel Boulevard and one block from the famous South-side drives. 
It is modern, fire-proof in construction, elegantly furnished, sufficiently equipped, and in brief the best and most high classed in 
America. It is reached by Cottage Grove Avenue Cars, Elevated and Illinois Central R. R. 

Rooms with open fire-places; all outside and single. 

Rates vary from fifteen ($15.00) to fifty ($50.00) per week. 

X-Ray machines for Flouroscopic examinations and Skiagraphic work. High frequency equipment. 

Patients admitted suffering from Surgical, Medical, Gynecological, Orthopedic, and Ophthalmic diseases. Contagious, Mental, 
and Alcoholic cases are not received. 

Service day and night, trained nurses, private ambulance. The hospital is open to reputable physicians. 

Communications addressed to The SUPERINTENDENT and MANAGER, Cor. 49th and Cottage Grove Ave. 
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KENILWORTH SANITARIUM 


Kenilworth, Illinois 


(Cc. & N. W. RAILWAY, SIX MILES NORTH OF CHICAGO) 
Telephones -Kenilworth 78, Evanston 778 


Built and equipped for the treatment of nervous and mental 
diseases. Approve —— nostic and therapeutic methods. Special 
system of ventilation ooms impervious to noise. Ele 


pointments, Bath rooms .n suite. steam heating, electric fighting. 
electric elevator. 


SANGER BROWN, Physician in Charge 
100 State Street, Chicago 


Telephone Central 3707 


nt ap- 


“ANURSE'S OUTFIT 
|, THE TAYLOR WOOLFENDEN co. 
DETROIT, ‘MIC 


PrICES 


ORESS 
anitarium 
TO é 
(SIZES 34TO 44) stablished 1857 KENOSHA, WIS. 


On the Northwestern Railroad, 
KERCHIEP....35 an hour's trom Qu the Shove of 
Chicago 


COLLAR ........15 
(STRAIGHT BAND) 


COLLAR........20 


A private institution for the scientific treatment 
of chronic diseases.—Nervous diseases a specialty. 

Combines in most perfect form the quiet and 
isolation of country life, with the luxunes of high- 


(TURNOVER) class hotels, and the safety of the best medical skill 
CUFPS..........25 and nursing. 
PER PAIR 


For further information and illustrated booklet, 


PLAIN APRONS —, 
N.A.Pennoyer, M.D. KENOSHA, WISCONSIN 
BRETE G.F.Adams,M.D. | Long Distance Tel. 109 
APRONS. 


* Chicago 
Marshall Field Bui Room 809 
Tuesdays, 2 “Telephone Contral 1926 


The American Trust and Savings Bank 


Capital and Surplus, $ 4,500,000 Deposits, $30,000,000 


OFFICERS 
EDWIN A. POTTER, Fyectdens | * CHARLES 8, CASTLE, Cashier FRANE H. pone Secretary 
T. P. PHILLIPS F, J. Asst. Cashie WILLIAM P. KOPF, Asst. Secretary 
JAMES R. OHAPMA View President OLIVER 0. Asst. “Cashier GEORGE B, CALDWELL Me. Bond Dept 
JOHN JAY ABBOTT, Nios President EDWIN L. WAGNER, Asst. Cashier WILSON W. LAMPERT, A 2 
DIRECTORS 


Joy Morton Ger P. Ripley Theodore P. Shonts Norman B. John;F, Harris T._P. Phillips 
W. Char an J. Buffington William Ke Kent ‘Gilbert Shaw Benjamin Thomas 


arles H. Deere James R. Chapman 


General Banking Savings Trust Department Bond Department Safety Vaults 
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Health, Comfort and Pleasure 


At the Battle Creek Sanitarium 


The Battle Creek Sanitarium is not surpassed in facilities for the 
comfort, enjoyment and health of its guests. 
The luxury of its appointments appears in its great indoor palm- 
rdens, sun parlors, cheerful dining rooms (with 50 mile view), magnificent 
obbies, parlors, foyers, porches, spacious rooms, 109 suites with private baths, tele- 
phone in every room, absolutely fire proof building costing $1,500,000 equipped, etc. 

Its famous system of dietetics, nursing, baths, manual Swedish movements, 
mechanical vibration, massage, health training, school of health, and costly 
scientific equipment for electric light baths, phototherapy, electricity, X-Ray, 
}‘insen-Ray, etc., make it what a distinguished guest called it, ‘America’s Great 
University of Health.” 

ENTERTAINMENT. Abundant opportunity for rest and quiet, constant 

diversion in watching aquatic and gymnasium drills, or contests and attending 
addresses, recitals, stereopticon lectures, musicales, or in walking, riding, driv- 
ing, etc. 
RATES VERY MODERATE. Board and room including baths, services of 
bath attendants and necessary medical attention, cost lessat the Battle Creek Sani- 
tarium, _ board and room alone at many resort-hotels not so elegantly 
appointed. 

PHOTOGRAPHIC PORTFOLIO showing 60 interior and exterior views of 
the Battle Creek Sanitarium, its life and environment, mailed FREE to the 
Magazine of Surgery’s readers who are earnestly seeking better health. Kindly 
state accommodations probably required. Address Box 11. 


The Sanitarium, Battle Creek, Mich. 


All through railroad tickets now have stop-over privileges at Battle Creek. 


BROUGHTON’S SANITARIUM 


@ For opium and other addictions, including alcohol and special nervous cases. @ Methods easy, 
regular, humane, 60 to 65 per cent of permanent cures. @ Good heat, light, water, help, board, 
etc.A well kept home. Number limited to 40. Address 


R. BROUGHTON, M. D. 
2007 South Main St., ‘Long Distance Phone 536 ROCKFORD, ILL. 
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XXxii ADVERTISEMENTS 


brings this greatest of Nature’s 
wonders within easy view of 
those en route to Sunny Cali- 


fornia on the luxurious 


California Limited 


Daily from Chicago and Kan- 
sas City to Grand Canyon, 
Los Angeles, San Diego and 
San Francisco. 


The only train to Southern Cali- 
fornia, via any line, exclusively 
for first-class travel. 


Has a Fred Harvey dining-car, 
new compartment and drawing- 
room Pullmans; observation Pull- 
man, with ladies’ parlor, and a 
buffet club car. 

Profusely illustrated Grand Canyon 
and Limited books will be sent on request. 


Address, W. J. Black, Pass. Traffic Mgr., 
A. T. & 8. F. Ry. System, 
1118 Railway Exchange, Chicago 
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A PLACE WHERE IT IS SUMMER ALL THE YEAR 


HOTEL DEL MONTE 


MONTEREY, CALIFORNIA 


A Home-like Resort by the Sea Combining the beauties of forest 


and seaside and mountains with 
the conveniences and luxuries of a first-class metropolitan hotel. 


An Ideal Spot for Recuperation or All-the-year Residence 
This beautiful Hotel, with its 500 rooms, surrounded by over 100 acres of lawn 
and trees; its combination of mountain and sea, its cool breezes and beautiful 
drives, is unsurpassed among the pleasure resorts of the world.. Physicians 
and guardians can recommend Del Monte with full assurance that here can 
surely be found full health and strength amid surroundings equal or superior 
to those provided elsewhere in Europe or America. 


Whether of Sapphire Depths, or turquoise blue or shimmering in the morning light as if of 
Monterey Bay molten metal, or running wild with the winds, or rippling softly like great strings of pearls, 
Monterey Bay is ever the joy of the lover of the beautiful, and here, in a climate of perennial 
summer, with complete exemption from extremes of heat and cold, in a spot whose natural charms have been perfected 
by every resource, an ideal resting place has been established. A Home-like Resort by the Sea, with towering pines 
and spreading oaks all about, and California’s sunny skies over all; one of the beauty spots of the world at all times 


ofjthe year. 
Finest Climate in the Worid at all Times 


. renewed youth for the aged, and vigorous strength for the young, is the key-note 
Health for the Delicate, of the diomaiie. geographic and general advantages of Del Monte; where weak 
lungs heal, debilitated constitutions regain their full strength and tired nerves 
are soothed by the balsam of the pines and the general beautiful surroundings — nature’s tonic in this land of eternal 
charm. Nature has been Lavish in Her Gifts. Rugged cliffs, pebbled beaches, mountains, rivers, lakes, forests and 
perennial spring, make this location unrivalled for those in delicate health, or those in the full vigor of life _It is pro- 
tected from winter cold and summer heat, nestling closely between the mountain ranges and the sea. Mountain forests 
of cedar, pine, cypress, and oak, exhale life-giving balsams which are blended with salt breezes, heavily laden with 
ozone from the sea. Frost and snow are unknown. 


The Oiled Roads Make Motoring and driving delightful. Facilities for yachting and deep sea fishing are un- 
equalled elsewhere on the coast. 


A booklet of beautiful views will be sent for the asking, if you will address the manager. 


HOTEL DEL MONTE, MONTEREY, CALIFORNIA, U. S. A. 
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ILK BOTTLED IN THE COUNTS, 


MILK CREAM BUTTER BUTTERMILK} 
Evanston CHICAGO Oak Park 


Why not have the hest? 
( ~ Our wagons willserve you anywhere ~ 
Telephones at all Division Offices-including 


“Oakland §29-4221,4229 State Street 


Surgery, Gynecology | 
and Obstetrics 


Volumes I, II, II, IV and V 


Can now be supplied in book form, handsomely bound in blue cloth, 
with gold lettering. 


Price, $3.50 Per Volume 


Complete sets of unbound copies of Volumes |, Il, Ill, IV and V will be ex- 
changed for the bound volumes upon payment of $1.00 per volume for binding. 
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are bitter and tonical with nerve sed- 
| ative effect. 
The malted barley is a food already 
fermented and so partly digested. 


The fluid performs its part in dilut- 


ing the juices of the stomach and in 


flushing the body of its waste. 


These are the advantages of beer— 
better than the usual malt extract, 


&) prescribed as a tonic because not so 


heavy and less apt to produce nausea. 


When you say beer however, it is 
better to add Schlitz—because that is the 
pure beer and aged so as 

not to cause 


biliousness. 


Ask for the Brewery Bot- 
tling. See that the cork or 
crown ts branded Schilits. 
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RACING WITH THE STORK 


If there be an in the life of the yon 
pocket. Someone a pet that not to keep hours appointments for a lifetime is to live forever 


Doctor — In your profession where the saving of a few minutes or even seconds is so often imperative, the 


AN 


would be of such value to you that it would positively pay for itself in the time, money and useless worry it saves. 
Distance would no longer be a barrier; time would be given you for needed recreation, and your practice would be 
greatly increased. 

Hundreds of doctors who are driving Rambler cars have made it possible for - to offer you positive proof 
of what the Rambler will do for you. Scores of these doctors co-operated in the ation of a Special 
Physician's Number of the Rambler Magazine, written and edited by them, and sad tacnned wth striking pictures, 
showing how the Rambler in their experience proved itself to be 


THE CAR OF STEADY SERVICE 


Every feature of this car, which is the product of years of striving to perfect the utility” automobile, especiall 
the offset crank shaft and straight line drive, two remarkable and Sains Rambler features, are explained in 4 
this magazine. 
ust drop your card in an envelope, addressed to the Rambler Magazine, Kenosha, Wis., and a copy of 
The Special Physician’s Number will " mailed you postpaid. Will you send for the Magazine. at once? 


AUTOMOBILE 


Model 34-A 
Price as Shown $2350 
Without Top and 
with Rumble Seat 


Other Models 
Ranging 

from 

$1000 to $2350 


THOMAS B. JEFFERY & COMPANY, KENOSHA, WIS. 


May we welcome you at our Chicago Branch, 1462-64 Michigan Avenue, during the Convention ? 
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AFTER GRANDE GRIGLE SPRING 


A Gaseous Sodio-bicarbonated Mineral Water 


Alkalinity: 410 pants: per 


True to the formula of the mineral spring water. Its freedom from ‘the multi. 
tide of microscopic infusoria usually foundin spring waters is due te the use of 
Biydrox the double distilled water as its bape: 


ANALYSIS PARTS PER 100,000 


Potassium Sulphate . 20.404 Ammonium Carbonate, 0.469 
Calcium Carbonate . . 25.003 
Strontium Carbonate. 0.242 
Magnesium Catbonate... 3.529 
Iron and Manganese + Traces 
Alumina... « 0o78 


Sodium Sulphate . . i177! 
sodium Phosphate. 0.422 
sodium Chioriie 54.878 
Sodium Carbonate. . 380.130 


Hydrox Vichy possesses an incontestable effftacy in the treatment. of diseases 
When? itis desired to overcome the acidity. of the stomach or ttestines, cause in- 
tididity of the bile or render the urime-alkaline. 


THE CONSUMERS COMPANY 


Phone 


35th and Butler Streets; Chicage 
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palatable emulsion of lec hin, 


Organic phosphorus. Stimulates 


increases hemoglobin and leucocytes 


proves the appctite. 


LECITHOL indicated’ 
in ‘rickets, infantile atrophy, .nereatic 


betes, chlorosis, tuberculosis, and as a tonic. 
for the aged and overworked. 


ARMOUR 


Our Contract Provide 


First. 


other 


All suits for alleged civil malpract 
holder or his estate is sued, whether the act 
person, based on past or future s 
defended. 


SECOND. All suits for alleged civil malpract 


collection ,of fees for services#* are de 


»secures the fee. 


"Tarp. 


Fiera. 


All claims arising in autopsies, ing 
hanGling of drugs and medicine — are det! 


FourtH. 
as to amount. 


Another distinction: These agreements are in the costae ne 
A little brochure explains the plan. Sha!! 


Defense to the court of Jast resort, 


ce for which our 
was his own or that -of any 
rvices, limitations —- are 


e rising in suits the 
onded, and a service ‘that 


sts, and the and 
ided, 
at our with nd imi 


ve semdit to you? 


DONNELLEY & SONG PRINTED! 


MEDICAL PROTECTIVE: COMPANY 3 


FT. WAYNE, INDI 
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